







Title of Dissertation: EXAMINING TRANS-SYMBOLIC AND 
SYMBOL-SPECIFIC PROCESSES IN POETRY 
AND PAINTING 
 




Dissertation Directed By:  Professor Patricia A. Alexander 





 There is a growing interest in multiliteracies and the processes by which 
nonlinguistic and multisymbolic compositions are understood.  However, as indicated by 
Unsworth (2008), there is currently no “trans-disciplinary” theoretical framework robust 
to these examinations.  This study investigated the degree to which the Trans-Symbolic 
Comprehension framework (TSC; Loughlin & Alexander, 2012; Loughlin et al., 2013) 
might serve this purpose.  The TSC posits that every act of comprehension, text or 
otherwise, entails both trans-symbolic and symbol-specific processes.  Trans-symbolic 
comprehension processes are general processes that are necessary for understanding 
information encoded in a variety of compositional forms (e.g., text, paintings, musical 
score, physical formula), while symbol-specific processes are particular to a given 
symbol-system (e.g., text-specific processes).   
This study used the symbol systems of language and visual array to determine the 
viability of the TSC framework.  Offline and online comprehension processes measures 
were administered before, during, and after studying a poem and a painting to capture the 
comprehension processes used by 12 English and 12 Art education majors.  Verbal 
protocol analyses of these data resulted in the identification of 7 poem and 8 painting 
comprehension processes, which manifested in 48 associated subprocesses.  The 48 
comprehension subprocesses were then compared to determine degree of trans-
symbolism. 
It was determined that a significant portion of the comprehension processes and 
subprocesses were shared; that is, iterative manifestations applied to both poem and 
painting.  However, processes that did not appear to iterate were also identified (e.g., 
inferring mood).  The discovery of these apparent trans-symbolic processes and symbol-
specific processes is in line with the predictions of the TSC framework.   
Implications of this study for education research are discussed, specifically with 
respect to the burgeoning literature on nonlinguistic literacies.  Preliminary implications 
for educational practice are also drawn in relation to the growing praxis of teaching 
literature, including poetry, through visual art in middle and high schools, and ongoing 
policy efforts to expand this type of instruction.   
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CHAPTER 1: INTRODUCTION  
I maintain, on the contrary, that we have to read the painting as well as the poem, 
and that the aesthetic experience is dynamic rather than static.  It involves making 
delicate discriminations and discerning subtle relationships, identifying symbol 
systems and characters within these systems and what these characters denote and 
exemplify, interpreting works and reorganizing the world in terms of works and 
works in terms of the world.  Much of our experience and many of our skills are 
brought to bear and may be transformed by the encounter. 
Nelson Goodman (1976, p. 241) 
In the last century, there has been differential interest in how individuals process 
and comprehend (i.e., come to understand) meaningful information encoded in the many 
symbol systems that have evolved to represent human ideas (e.g., language, music, or 
mathematics; Halliday & Hansen, 1985).  Specifically, throughout the history of 
educational psychology and related fields, the literature has differentially privileged the 
importance of studying comprehension processes in language (i.e., text or talk) over 
studying comprehension processes elicited to understand the message or messages of 
compositions encoded in nonlinguistic symbol systems (e.g., musical notation, 
mathematics, visual display).   
Early efforts to articulate meaning-making processes (e.g., Bartlett, 1932; James, 
1890/1950; Mead, 1912) were expansive in their scope, incorporating both linguistic and 
nonlinguistic compositions.  For instance, the father of educational psychology, William 
James (1890/1950) proposed “operations of the mind” that aid people in making meaning 
from the “great blooming, buzzing confusion” (p. 488) of information perceived by the 
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senses: attention, discrimination and comparison, association, and conception.  In 
exemplifying these operations, James described how they were enacted to understand a 
variety of informational sources including different types of compositions, from musical 
scores to scientific and mathematical theory, to paintings and text.  Likewise, Bloom and 
colleagues’ (1956, 1971) influential Taxonomy of Educational Objectives demonstrated 
how comprehension (i.e., understanding the message of a communication) was 
instantiated across the curriculum, in language arts, mathematics, music, and art.  It 
should be noted that, generally speaking, compositions within this literature refer to 
intentional, meaningful, human communications that have been encoded linguistically 
and nonlinguistically, whereas non-compositions signify unintentional, meaningless, or 
unreified information. 
The latter half of the 20
th
 century, however, brought the cognitive revolution and 
with it an emphasis on compositions encoded in one primary symbol system: language.  
In investigating and articulating the computer-like mechanisms of meaning-making, 
theorists, particularly those espousing an Information Processing approach, relied 
primarily upon language-based inputs, specifically text (Reynolds & Sinatra, 2005).  This 
emphasis on language resulted in the nesting of comprehension within the linguistic 
symbol system.  For instance, while the literature on comprehension includes many 
theories and models (for an overview see Tracey & Morrow, 2006), and while myriad 
comprehension processes have been identified (e.g., Pressley & Afflerbach, 1995), these 
comprehension models and processes emphasize comprehension of linguistic 
compositions, particularly reading written texts or connected discourse.   
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Currently, most examinations of comprehension do not consider linguistic 
compositions as only one of many comprehension-necessary compositional forms.  
Rather, for the most part, theories and models of comprehension either exclude 
nonlinguistic compositions (e.g., Graesser, 2007) or assume that they are understood in 
the same manner as text (e.g., Kintsch, 1998).  This has resulted in the frequent conflation 
of comprehension with reading comprehension.  Indeed, a cursory search for the term 
comprehension in the indices of prominent texts educational psychology handbooks and 
textbooks yields the following directive: “see Reading Comprehension” (e.g., Alexander 
& Winne, 2006).   
There is a growing movement, however, from beyond and within the field of 
reading that seeks to expand the traditional definition of literacy (i.e., reading and 
writing) to embrace multiliteracies (i.e., understanding and creating communication in 
multiple symbol systems; Alexander & Jetton, 2003; Flood, Lapp, & Heath, 2008; Gee, 
2007; Kress & Van Leeuwen, 1996; Leu et al., 2009; National Council of Teachers of 
English, 2003; New London Group, 1996; Street; 1995).  For instance, Alvermann (2001) 
suggested that the tem literacy be broadened to include computer, visual, graphic, 
scientific literacies, and the like.  Au and Raphael (2000) go further to include 
movement-based communications like dance.  In describing the breadth of what 
constitutes literacy, Barton, Hamilton, and Ivanic (2000) observed that “people read 
timetables, maps, and music, as well as novels and academic articles… There is a great 
deal in common in the practices associated with these diverse texts” (p. 95). 
This expanded scope of literacy is being translated into a robust area of research 
within educational psychology, and two recently published handbooks have been 
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dedicated to compiling and presenting research examining how individuals understand 
and communicate in a variety of compositional contexts (Flood, Lapp, & Heath, 2008; 
Leu et al., 2008).  Central to these handbooks and related manuscripts is a call for an 
expansion of terminology and research emphasis to include nonlinguistic compositions.  
For instance, Flood et al. (2008)  state, "This handbook carries the strong suggestion 
throughout that art forms—visual, communicative, and performative—belong together 
and must not be pulled apart in our consideration of what achieving ‘literacy’ means" (p. 
xvii).   
This expanded notion of literacy has led some to suggest a similarly expansive 
view of comprehension.  For instance, the aesthetic philosophy of Goodman (1976), 
quoted previously, argues that reading and interpreting are as important in a painting as 
in a poem.  Goodman’s (1976) work and that of others (e.g., Kress, 2008) suggest that, 
similar to linguistic compositions, meaningful information encoded in numeric, graphic, 
and musical symbol systems must be decoded and comprehended.  However, this line of 
inquiry remains underspecified.  Specifically, while more than a century of research has 
illuminated the processes inherent in comprehending text, our understanding of how 
individuals comprehend messages encoded in nonlinguistic symbol systems remains 
rudimentary.  For instance, what comprehension processes are commonly used for 
understanding non-verbal compositions, such as visual displays, both realistic and 
abstract, or mathematics?  Moreover, what is the relation between these processes and 
what research has shown to be important in text comprehension? 
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Statement of the Problem 
The problem undergirding this study arises from an insufficient mechanism for 
addressing these aforementioned questions.  Specifically, examination of the literature on 
nonlinguistic compositions (operationalized here to include literature on new literacies, 
multimedia, and multiliteracy studies) does not reveal a clear theoretical framework for 
investigating comprehension processes within and between linguistic and nonlinguistic 
compositions.  Moreover, at present, there is insufficient methodological precedent for 
such an investigation. 
Coiro and colleagues (2008) noted in their examination of new literacies (i.e., 
non-traditional text compositions, often including nonlinguistic or multisymbolic 
compositions) that current efforts to address meaning-making in this field are 
uncoordinated, use different terminology, and often reflect different paradigmatic 
orientations.  This lack of cohesion has led to complications in the appropriate grounding 
and framing of examinations.  Indeed, Azripe and Styles (2008) noted that much of the 
research on the comprehension of nonlinguistic compositions, particularly in the arts, is 
atheoretical or inadequately framed in the literature.  Thus, there have been many calls 
for a comprehensive theoretical framework to ground investigations of linguistic and 
nonlinguistic compositions (Azripe & Styles, 2008; Felini, 2008; Kist, 2008; Unsworth, 
2008).   
For instance, Unsworth (2008) articulated the need for a "trans-disciplinary" 
framework that provides a unified resource for research in the comprehension of 
information presented in meaning-making systems, such as language, visual display, 
sound, and movement.  He urged literacy educators, linguists, information and media 
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researchers, as well as psychologists to find common, compatible, or complementary 
theoretical frameworks that, together, inform the ways in which individuals’ process and 
understand information.  Additionally, he argued that this framework should allow 
researchers to pursue a focused study within a single meaning-making system, while 
building bridges between symbol systems.  Thus, while there appears to be some shared 
desire to explore and describe meaning-making processes in different symbol systems, at 
present there is no theoretical framework that is robust to this examination. 
In addition to, or possibly resulting from, the lack of theoretical cohesion and 
clarity, the burgeoning literature examining the comprehension of nonlinguistic 
compositions also faces methodological challenges.  For instance, much of the research 
on nonlinguistic compositions has been conducted under the umbrella of multi-
representational or multimedia learning, which tends to investigate the combination of 
non-traditional compositions (e.g., visual/pictorial representations and music/sound 
effects) with the traditional, linguistic forms (Ainsworth, 2008; Mayer, 2001, Schnotz, 
2005). Specifically, these models seek to understand how various nonlinguistic 
compositions (e.g., images, sounds) can enhance how learners comprehend traditional, 
complementary text.  As noted by Reed (2006), however, the mechanisms individuals use 
to comprehend these nonlinguistic text adjuncts are underspecified in these models, 
suggesting a need to examine comprehension processes of nonlinguistic compositions 
that stand alone and are not dependent upon text. 
A second methodological concern involves the assumed relation between the 
comprehension of linguistic and nonlinguistic compositions.  Specifically, as observed by 
Felini (2008), many examinations of nonlinguistic compositions assume a largely 
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untested similarity to text.  For instance, van Kraayenoord and Paris (2002) frame their 
examination of how individuals read and understand objects in museums under the 
assumption that these objects are comprehended in the same fashion as text.  However, 
the authors do not provide a theoretical rationale to support this assertion, although they 
do find potential evidence of print-similar comprehension processes.  Likewise, Flood et 
al. (2008) argue that, “[Art forms, such as painting, sculpture, drama, dance, singing, and 
playing a musical instrument] call for interpretation and integration of past knowledge 
with new information, just as print does" (p. xvii).  According to Felini (2008), however, 
the assumption that comprehension processes are shared between linguistic and 
nonlinguistic compositions, while probable, should be investigated directly, not assumed.  
The assumption is also problematic because, while there may be some overlap in 
comprehension of different compositional types, there may be some differences, as well 
(Desmond, 1997; Kress, 2008).  Kress (2008), for instance, suggests that different 
compositional types (what he terms modes) may have distinct affordances and 
communicative potentials and limitations, arguing that for research that investigates the 
differences between compositions. 
 A third methodological concern centers around the focus of research on 
nonlinguistic compositions.  Burger and Winner (2000) organized an influential series of 
meta-analyses of research on the impact of the arts (i.e., visual art, music, dance, and 
drama) on reading and comprehending text.  The authors observed that most of the 
reviewed studies did not explicate the cognitive processes inherent in creating and 
comprehending these non-text compositions. Rather, the examinations generally tested 
the assumption that reading skills, broadly defined, were enhanced by instruction in the 
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arts, without considering the similarities or differences between underlying processes.  
The authors concluded that future research should be process-oriented rather than 
outcome-oriented; that is, focusing on unearthing the processes inherent in creating and 
comprehending artistic compositions before testing their relation to educational 
outcomes. 
 A final and significant challenge to the literature on non-linguistic compositions 
described here relates to applicability.  In her critique of new literacies, one umbrella 
term for investigations of non-linguistic compositions, Kim (2003) points to a serious 
limitation of new literacies research, namely the evasion of concrete suggestions for 
literacy practitioners, especially classroom teachers.  As noted by Tierney (1997), an 
expanded definition of what constitutes a text, and therefore what texts require 
comprehension and comprehension instruction, is critical knowledge for schools and 
must be treated as such.  This concern is echoed by Kapinus and Roller (2008), who 
argue that the research on non-linguistic compositions must establish a clear and 
deliberate path to application in order to impact literacy policy makers. 
In sum, while there is a growing body of research investigating nonlinguistic 
compositions, and there appears to be a shared desire to explore and describe related 
comprehension processes, at present, there is no unifying framework to anchor these 
investigations.  A framework is needed that allows for focused study of comprehension 
within and across symbol systems.  Moreover, there is a need for theoretically-grounded 
research that directly tests the relation between linguistic and nonlinguistic compositions 
in an effort to identify comprehension processes that might be shared as well as specific 
to each compositional type.  As well, this research should examine nonlinguistic 
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compositions independently, not just as adjuncts to text.  Finally, the outcomes of 
research on nonlinguistic compositions, and their relation to traditional print 
comprehension, must be made clear, and a deliberate pathway to practice must be 
articulated. 
Purpose of the Study 
The purpose of this study was to address the aforementioned gaps in the literature 
by interrogating a new framework for examining comprehension processes within and 
across symbol systems; namely the Trans-Symbolic Comprehension framework (TSC; 
Loughlin & Alexander, 2012; Loughlin, Grossnickle, Dinsmore & Alexander, 2013).  
The TSC posits that all acts of composition comprehension, regardless of the symbol 
system in which the composition is encoded, require both trans-symbolic and symbol-
specific processes.  Trans-symbolic comprehension processes are general processes that 
are necessary for understanding information encoded in multiple compositional forms 
(e.g., comprehension processes required for understanding information encoded in print, 
paintings, music, or mathematics), while symbol-specific processes are particular to a 
given symbol-system (e.g., print-specific processes).  For instance, comprehending a 
print composition might entail trans-symbolic comprehension processes like connecting 
to prior knowledge, as well as print-specific comprehension processes like interpreting 
figurative language.   
According to Loughlin (Loughlin & Alexander, 2012; Loughlin et al., 2013), the 
TSC framework arose from a theoretical review of a variety of literatures (i.e., aesthetics, 
cognitive neuroscience, cognitive psychology, educational psychology, museum 
education, philosophy, and semiotics) and is limited to the comprehension of unisymbolic 
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compositions.  As such, the TSC is not intended to apply to multisymbolic compositions; 
compositions that combine two or more symbol systems (e.g., picture books that combine 
language and visual display or recordings that combine music with lyrics).  The choice to 
exclude multisymbolic compositions is supported by evidence that the field does have a 
clear understanding of how the nonlinguistic aspects of multisymbolic compositions are 
comprehended and, therefore, do not have a way of truly understanding how they are 
integrated together with text (Ainsworth, 2006; Kamil, Intrator, & Kim, 2000; Kress, 
2008; Reed, 2006).   
The TSC framework may, however, fulfill four purposes: a) allow for focused 
study of comprehension within and across symbol systems; b) provide a theoretical 
rationale for research that directly tests the relation between linguistic and nonlinguistic 
compositions in an effort to identify comprehension processes that might be shared as 
well as specific to each compositional type; c) facilitate examinations of nonlinguistic 
compositions independently, not just as adjuncts to text; and d) provide educational 
practitioners and policy makers with a practical framework for the comprehension of 
nonlinguistic compositions in school contexts.  Thus, the TSC might be a fruitful avenue 
for addressing the gaps in the literature articulated previously.  However, to date, the TSC 
framework has not been applied to an examination of comprehension processes in two 
symbol systems.  The current study was intended to serve this role. 
Specifically, this study identified and tested a conceptual model of the TSC 
framework, in which comprehension processes are examined in poem and painting 
contexts.  Comprehension processes evidenced in both poem and painting contexts were 
considered evidence of trans-symbolic processes, while those particular to poem or 
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painting were considered evidence of symbol-specific processes.  Moreover the study 
controlled for expertise, genre, and purpose.  The conceptual model is presented in Figure 
1. 
Research Questions 
The conceptual model was used to generate the following research questions.  
They adhere to the pathways and conditions shown in Figure 1. 
 What, if any, observed comprehension processes are shared between poem and 
painting contexts? 
 What, if any, observed comprehension processes are particular to poetry? 
 What, if any, observed comprehension processes are particular to painting? 
Figure 1  
 





Organization of the Study 
The study is organized in the following manner.  The current chapter concludes 
with definitions of key terms.  Chapter Two examines the theoretical underpinnings of 
comprehension processes, describes the TSC framework, and discusses the component 
processes of the TSC (i.e., trans-symbolic and symbol-specific processes) in light of 
related theoretical and empirical literature.  In addition, the conceptual model underlying 
the study is offered and its pathways and conditions are examined in light of relevant 
literatures.  As well, conceptual and methodological implications for the study are 
articulated.  In Chapter Three, the methodology for the study is discussed, including 
description of study design, participants, measures, materials, procedures, and data 
analysis. Chapter Four provides the results of the study and is organized by research 
question.  Finally, Chapter Five discusses the findings of the study in light of the TSC 
framework and previous research on poem and painting comprehension processes, 
outlines limitations and delimitations of the study, identifies directions for future 
research, and suggests possible implications for educational research and practice. 
Key Terms 
Competence refers to individuals who have advanced beyond the novice stage, but 
who have not yet achieved expert status in their domain.  These individuals demonstrate 
medium levels of domain-related knowledge, interest, and strategic processing 
(Alexander, 2003). 
Composition is defined as intentional, meaningful, human communications that 
have been encoded symbolically and reified (Moje, 2008). 
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Comprehension an interactive process through which an individual comes to 
understand the message or messages of a composition (Kintsch, 1998). 
Comprehension processes are skills or strategies that aid in the comprehension of 
a composition (Afflerbach et al., 2008; Graesser, 2007).  These processes are enacted 
before, during, and after the comprehension activity in response to the demands of the 
composition (Pressley & Afflerbach, 1995).  
Efficacy refers to the beliefs individuals have about their capabilities to learn or 
perform a behavior at a designated level (Schunk & Zimmerman, 1997).  For the 
purposes of this study, behavior is the comprehension of the poem or the painting and the 
designated level is success on the comprehension test or the personal satisfaction of the 
individual. 
Expertise refers to the study of authorities or masters in a given domain or field 
with the goal of understanding their characteristics (Alexander, 2003) 
Genre refers to categorical schemes for organizing compositional families into 
like groups based on purpose.  The four purposes for compositions are to inform, to be 
beautiful, to persuade and to express (Kinneavy, 1971). 
Intertextuality is the process of making connections across compositions in an 
effort to comprehend them (Lenski, 1998). 
Literacy is understanding and creating compositions, either linguistic or 
nonlinguistic (Flood, Lapp, & Heath, 2008). 
Purpose refers to the goal of the comprehension task and used synonymously in 
the study with goal (Geiger & Millis; van den Broek et al, 2001) 
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Symbol system are structures that give meaning to perceptual patterns (e.g., cat, +, 
or ♪ are understood in the structures of language, mathematics, and music, respectively) 
and includes both symbols and the rules governing the meaning of those symbols 
(Newell, 1994).  Symbol systems refers to both a class (language, mathematics, visual 
arrays; Moje, 2008) and subclasses (e.g., poetry and encyclopedia entries are both 
language-based systems; Hanauer, 1998) of compositions. 
Thought unit is an independent clause and all of the subclauses and phrases that 
accompany it; that is, the shortest grammatically allowable sentence (Hunt, 1965). 





CHAPTER 2: REVIEW OF THE LITERATURE 
The previous chapter examined the current state of the literature with respect to 
the comprehension of linguistic and nonlinguistic compositions.  It was concluded that, 
while there is a growing body of research investigating nonlinguistic compositions, and 
there appears to be a shared desire to explore and describe related comprehension 
processes, at present, there is no unifying framework to anchor these investigations.  A 
framework is needed that allows for focused study of comprehension within and across 
symbol systems (Unsworth, 2008).   
 The purpose of this chapter is to provide a theoretical rationale for the study 
interrogating such a framework.  Specifically, this chapter will begin with a theoretical 
discussion of comprehension processes, focusing on the relation between comprehension 
processes and outcomes.  Next, the Trans-Symbolic Comprehension framework (TSC; 
Loughlin & Alexander, 2012; Loughlin et al., 2013) will be described.  Then, a rationale 
for modeling the TSC for empirical investigation through poetry and painting will be 
provided.  Finally, a conceptual model underlying the study will be offered and framed in 
light of existing theoretical and empirical literature.   
Theories of Comprehension Processing 
As noted, comprehension research has been examined primarily in linguistic 
contexts, particularly written text.  Thus, this section will begin with a discussion of 
theories of text comprehension and the role of comprehension processes.  Potential 
implications for the comprehension of nonlinguistic compositions will follow.   
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Constructive Responsivity Theory 
The reading literature has identified a number of factors that influence the 
comprehension of linguistic compositions, including prior knowledge (Anderson & 
Pearson, 1984; Graesser, Singer, & Trabasso, 1994; Romance & Vitale, 2001), 
vocabulary (Anderson & Freebody, 1991; Nagy, Anderson, & Herman, 1987), beliefs 
about the topic of the text (Schraw, 2000), monitoring (Baker & Brown, 1984), epistemic 
beliefs about the nature of reading (Alexander et al., 2013), comprehension goals (Geiger 
& Millis, 2004), topic interest (Hidi, 2001), motivation for the task (Guthrie et al., 2004; 
Guthrie et al., 2007), perceived self-efficacy for reading (Schunk & Zimmerman, 1997), 
and emotional responses to text (Eva-Wood, 2004).  Another aspect of comprehension of 
particular interest to the study is the appropriate implementation of comprehension skills 
and strategies, jointly termed comprehension processes.  In the case of text reading, 
comprehension skills are automated processes that have become second nature to a more 
expert reader (Afflerbach et al., 2008).  In contrast, reading comprehension strategies are 
cognitive or behavioral actions used by readers, which are purposefully and effortfully 
enacted under particular contextual conditions with the goal of improving some aspect of 
comprehension (Graesser, 2007).  Both skills and strategies are comprehension processes, 
distinguished only by their intentional and effortful implementation.  Thus, as defined 
here, comprehension processes are skills or strategies used by individuals to understand a 
composition regardless of the symbol system through which it is encoded. 
There are a number of text processing theories emanating from a constructivist 
paradigm that address the role of comprehension processes (for reviews, see Pressley & 
Afflerbach, 1995 or Tracy & Morrow, 2006), including reader response theory 
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(Rosenblatt, 1938), metacognition (Baker & Brown, 1984; Flavell, 1979), schema theory 
(e.g., Anderson & Pearson, 1984), and the Construction-Integration model (Kintsch, 
1998; van Dijk & Kintsch, 1983).  However, the theory most directly addressing the role 
of comprehension processes in understanding text is Constructive Responsivity (Pressley 
& Afflerbach, 1995).   
Constructive Responsivity theory derived from an examination of conscious 
processes involved in reading revealed through think aloud protocols.  Specifically, using 
a grounded theory approach (Corbin & Strauss, 1990), Pressley and Afflerbach (1995) 
systematically reviewed think-aloud studies of text comprehension to determine how 
people process text.  The researchers identified a number of processes that “individuals 
use to interact with and respond to information in text while reading for a particular 
purpose” before, during, and after reading (p. 83).   
For instance, before reading, successful comprehenders set goals and are aware of 
why they are reading a text, gain an overview of the text, identify and use text structure to 
meaningfully navigate the text, and read selectively based on their overview.  During 
reading, they make predictions about upcoming events in the text, associate ideas in text 
to what they already know, note whether their predictions and expectations about text 
content are being met, and revise their prior knowledge when compelling new ideas 
conflicting with prior knowledge are encountered, and interpret the text.  At the 
conclusion of reading, successful comprehenders evaluate text quality based on 
externally-derived and internally-derived criteria, review important points at the 
conclusion of reading, and think about how ideas encountered in the text might be 
applied or used in the future.  (It should be noted, however, that many processes can 
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occur in more than one time point in the comprehension activity.)  Broadly speaking, 
these comprehension processes reflect strategic meaning-making, monitoring, and 
evaluative activities. 
Based on their findings, Pressley and Afflerbach (Afflerbach, 2000; Pressley, 
2000; Pressley & Afflerbach, 1995; Pressley & Hilden, 2004) argue that text 
comprehension is constructive and responsive, in that readers enact a wide variety of 
comprehension processes of varying degrees of complexity in relation to the demands of 
the text at hand.  Not all of these comprehension processes, however, are evidenced for 
all proficient readers in every comprehension activity.  Indeed, Pressley and Afflerbach 
(1995) note that one of the hallmarks of proficient readers is their flexible enactment of 
comprehension processes to meet the demands of the text and the goals for the 
comprehension activity.  More recent reviews of the literature conducted by Cromley 
(2005) and Fox (2009) of think aloud studies are consistent with the processes identified 
by Pressley and Afflerbach. 
There is also empirical support for the role of comprehension processes in text 
comprehension.  For instance, Cromley (2005) conducted a review of 27 studies of with 
varying methodology (i.e., path analyses, regression, think aloud, and correlational) 
representing a broad pool of participants (i.e., fourth grade through adult) demonstrating 
the relation between comprehension processing and reading comprehension outcomes.  
There is also evidence of the impact of reading comprehension processes on academic 
achievement outcomes.  Indeed, when elementary, middle, and high school students are 
taught a repertoire of comprehension strategies, their comprehension of text increases, 
particularly when flexible frameworks for instruction are employed (National Reading 
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Panel, 2000; Palinscar & Brown, 1984; Pearson & Dole, 1987; Pressley et al., 1992).  
Thus, there is little question that comprehension processes, whether effortfully enacted or 
automated (i.e., strategies or skills), are essential to understanding information encoded 
linguistically.   
While Constructive Responsivity theory (Pressley & Afflerbach, 1995) was 
developed to address text comprehension, it may have implications for understanding the 
role of comprehension processes in nonlinguistic compositions, as well.  At the heart of 
the rationale for extending Constructive Responsivity theory into nonlinguistic realms is 
the assumption that, like text, nonlinguistic compositions encode information 
symbolically, and thus they also require decoding and comprehension.   
Loughlin (2013) addresses this assumption in a theoretical review of foundational 
and contemporary writings in a variety of literatures, including the philosophical writings 
of Aristotle (Sachs, 1995), the aesthetic philosophies of Goodman (1976) and Elgin 
(1993), the social semiotic theories forwarded by Halliday, Kress, and van Leeuwen 
(Halliday, 1994; Halliday & Hansen, 1985; Kress, 2008; Kress & van Leeuwen, 1996; 
van Leeuwen, 1999), and the sociocultural perspectives of Street (1995, 2003), 
Alvermann (2001), and the New London Group (1996).  From these sources, there is 
sufficient evidence to support the assumption that, like text, nonlinguistic compositions 
require comprehension.  By extension, then, there is sufficient evidence to assume that 
comprehension of nonlinguistic compositions might also entail comprehension processes.  
However, these literatures do not address the degree to which comprehension processes 
are similarly or differentially enacted within and across symbol systems.   
20 
 
Thus, while Constructive Responsivity theory (Pressley & Afflerbach.1995) and 
its related text comprehension processes may have implications for nonlinguistic 
compositions, the degree of overlap between text and nonlinguistic comprehension 
processes is not clear.  Moreover, as Constructive Responsivity theory is grounded in text 
comprehension, a broader, but related, framework is necessary for framing investigations 
of compositions encoded in nonlinguistic symbol systems. 
Trans-Symbolic Comprehension Framework 
Recently Loughlin and colleagues (Loughlin, 2013; Loughlin & Alexander, 2013; 
Loughlin et al., 2013) have forwarded the Trans-Symbolic Comprehension (TSC) as a 
framework robust to examinations of linguistic and nonlinguistic composition 
comprehension.  The TSC framework argues that every act of comprehension requires 
two types of comprehension processes: trans-symbolic and symbol-specific processes.  
Trans-symbolic comprehension processes are general processes that are essential to 
understanding any form of communication, while symbol-specific comprehension 
processes are particular to understanding information encoded in a given symbol system.  
When reading a text, for instance, the TSC predicts that individuals comprehend an 
encoded message through trans-symbolic processes, as well as through processes that are 
particular to understanding text.  Likewise, comprehending a painting entails both 
painting-specific and general, trans-symbolic, processing.   
The TSC arose from an examination of literatures, both theoretical and empirical, 
addressing nonlinguistic compositions in psychology (i.e., cognitive psychology and 
educational psychology) as well as complementary literatures in other domains (i.e., 
aesthetic philosophy, semiotics, curriculum design, museum education, and cognitive 
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neuroscience).  A brief discussion of the literatures offered in support of trans-symbolic 
and symbol-specific processes follows, along with a listing of possible trans-symbolic 
and symbol-specific comprehension processes suggested by the literature. 
Trans-symbolic comprehension processes.  A number of theories or studies 
emphasize the universality of comprehension processes, regardless of the symbol system 
in which the message is encoded (Bartlett, 1932; Bloom, Hastings, Madaus, 1971; Clyde, 
2003; Fletcher, Lucas, & Baron, 1999; Flood, Lapp, & Heath, 2008; Gernsbacher, 1990; 
Gernsbacher, Varner, & Faust, 1990; Kendeou, et al., 2005, 2009; Kintsch, 1998; 
Mantione & Smead, 2002: Paris & Paris, 2003; van Kraayenoord & Paris, 2002; 
Williams, 2007).  For instance, the foundational work of Bartlett (1932) and James 
(1890/1950) suggests that all efforts after meaning (i.e., comprehension) involve applying 
prior knowledge to the understanding of new information.  Likewise, Bloom and 
colleagues (1956, 1971) argue that interpretations are required for understanding a 
statement in mathematics and music as in text; just as extrapolating beyond the given 
context is important in understanding a message of a painting as well as prose.  Thus, 
there is ample evidence in the literature to suggest that, at some level, comprehension 
processes are trans-symbolic.   
Moreover, a listing of potential trans-symbolic comprehension processes is 
discernible in from these literatures.  Specifically, trans-symbolic comprehension 
processes might include: integrating parts of a composition together to form a coherent 
whole, connecting to prior knowledge, questioning, inferring, exploring viewpoints, 
interpreting, reasoning, and grappling with complexity.  As would be expected, these 
predicted trans-symbolic processes are general and likely iterative.  For instance, 
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integrating parts of a composition together to form a coherent whole would necessarily be 
slightly different in a text and a painting, due to their different symbolic encoding.  In a 
text, the parts could include words, sentences, and paragraphs, while the parts of the 
painting might include color, space, and line.  However, at a broad level, the process of 
integrating the parts together might be fundamentally similar across the symbol systems.  
Symbol-specific comprehension processes.  There also exists literature 
emphasizing the differential nature of symbol systems and their influence on 
comprehension processes.  In particular, research in cognitive psychology and semiotics 
suggests that the symbol system in which information is encoded may affect how 
individuals process and comprehend it. For instance, both Dual Coding theory (Paivio, 
1971) and the Integrated Theory of Picture Comprehension (ITPC; Schnotz, 2005; 
Schnotz & Bannert, 2003) emphasize the distinction between how individuals process 
and remember linguistic and nonlinguistic compositions.  The ITPC framework also 
suggests that levels of representations (i.e., surface, textbase, and situation model) are 
differentially ordered in processing descriptive (e.g., linguistic) and depictive (i.e., 
nonlinguistic) compositions, and that descriptions are processed semantically while 
depictions are processed analogically.  As well, semioticians Kress and van Leeuwen 
(1996) stress the differences between symbol systems.  They have articulated highly 
detailed “grammars” of visual displays and music, noting the different structures through 
which visual and musical compositions convey meaningful information.   
Based on these works and others (Barsalou, Solomon, & Wu, 1999; Desmond, 
1997; Mayer, 2001; National Council of Teachers of English, 2003; Neisser, 1967; 
Schnotz, 2005, Unsworth, 2001), in addition to trans-symbolic processes, comprehension 
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might also entail processes that are more specific to the symbology in which information 
is presented; that is, symbol-specific comprehension processes.  Identifying examples of 
symbol-specific processes from the literature is likely difficult, however, as symbol-
specific comprehension processes might be identifiable only in relation to trans-symbolic 
processes.  Thus, one must first cull out the comprehension processes that are shared 
between two symbol systems (i.e., trans-symbolic processes) in order to identify those 
comprehension processes that remain.  However, symbol-specific comprehension 
processes are likely related to meaning of symbolic objects and the rules governing the 
symbol system. 
Thus, while both trans-symbolic and symbol-specific processes may be evidenced 
in comprehension efforts, it is not suggested that they are orthogonal.  Indeed, the 
literature on domain-specific thinking (e.g., Alexander & Judy, 1988; Paris, Wasik, & 
Turner, 1991; Smith, 2002) suggests that the relation is likely to be more iterative.  That 
is, some trans-symbolic and symbol-specific processes might differ by degree.  For 
instance, interpreting mood is critical to comprehending a variety of compositions, 
including some types of music (Woody & Burns, 2001), text (Eva-Wood, 2004), and 
painting (Jolley & Thomas, 1995).  However, the way in which mood is discerned in 
these compositions may be quite different.  In Western music, for example, tempo (i.e., 
the speed of the beat) or the mode (e.g., major or minor) are often integral to mood of a 
musical composition (van Leeuwen, 1999), while in Western paintings, the color palette 
is perceived to convey mood (e.g., blue is sad, while yellow is happy; Kress & van 
Leeuwen, 1996).  This suggests that there is also a symbol-specific aspect to 
comprehending the mood of a composition.  However, other potential trans-symbolic 
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processes (e.g., connecting to prior knowledge) do not have easily discernible iterations.  
Accordingly, it seems plausible that, at least in some cases, trans-symbolic and symbol-
specific processes are iterations of processes that differ by degree.  However, this remains 
an empirical question. 
Scope of the Trans-Symbolic Comprehension framework.  In proposing the 
TSC framework, Loughlin and colleagues (Loughlin, 2013; Loughlin & Alexander, 2013; 
Loughlin et al., 2013) also delineated its scope; that is, what falls within or outside the 
framework.   
Within the scope.  The TSC addresses the comprehension of compositions.  This 
section defines and discusses two key aspects of this scope: compositions and symbol 
system.  In an effort to uncover the processes individuals use to comprehend 
compositions, it is first necessary to examine the nature of the composition, or, as 
described by Alexander, Reynolds, and Schallert (2010), the what of learning.  For these 
investigations, compositions are intentional, meaningful, human communications that 
have been encoded symbolically and reified.  Intentional communication is thus 
distinguished from unintentional communication by the deliberative intent of the 
communicator.  For instance, the definition of composition is inclusive of a pen and ink 
drawing of a dog, but exclusive of an accidental scribble that may coincidently resembles 
a dog.  Moreover, compositions are necessarily communicative (Kress, 2008); that is, 
they intend to covey some idea, belief, or emotion. Further, this meaningful 
communication must be encoded in a symbol system (i.e., linguistics, mathematics; Moje, 
2008).  Finally, a composition is reified, in that the deliberate, meaningful, encoded 
communication has been given concrete or material form (e.g., poem, mathematical 
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argument, or sculpture).  In other words, the composition must be rendered in a form to 
be retrieved, modified, and made available independently of the physical presence of 
another person (Knobel & Lankshear, 2007).  Thus, this definition of composition is 
exclusive of communications that have not, in some form, been recorded.  
The TSC focuses on symbol systems as the descriptor of compositions.  In the 
literature, many discriminatory descriptors are used to distinguish text from other 
compositions, including signs or codes (Halliday & Hansan, 1985; Kress & van 
Leeuwen, 1996), modes (Unsworth, 2008), genre (Felini, 2008), channels (Sadoski & 
Paivio, 2001), discourses (Gee, 1996) media (Mayer, 2001), arts (i.e., visual, 
communicative, and performing; Flood, Lapp, & Heath, 2008), representations 
(Ainsworth, 2008), literacies (Leu et al. 2009), languages (Goodman, 1976), and 
structures (Gernsbacher, 1990).  The TSC, however, emphasizes the perspective that 
information is encoded in linguistic and nonlinguistic forms and, therefore, must also be 
decoded and comprehended.  Thus, the TSC takes the perspective of Moje (2008) and 
others (Marzano, 2006; Salomon, 1997) in describing compositions in terms of their 
symbol systems.  Symbol systems are structures that give meaning to perceptual patterns 
(e.g., cat, +, or ♪ are understood in the structures of language, mathematics, and music, 
respectively).   
Broadly speaking, symbol systems are composed of two interrelated aspects: 
symbols and structures.  Symbols (also called tokens; Newell, 1994) are patterns that 
denote or connote meaning in a given structure, while the structure involves the rules 
governing the operation and meaning of those symbols (Goodman, 1976; Newell, 1994).  
Symbols and symbol structures are interrelated because a structure cannot exist with 
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symbols, and a symbol cannot be interpreted without an understanding of the structure.  
For instance, the meaning of the symbol O is dependent upon the structure in which is its 
found: it is understand as the value of nothing in mathematics, the sound oh in language, 
a whole note in musical notation, and so on.   
According to Moje (2008), symbol systems include language (speech or text), 
numbers, musical notation, visual arrays, icons, or mathematical symbols.  However, it 
should also be noted that, within these broad categories, there are likely subcategories 
that are, themselves, symbol systems (Ainsworth, 2006; Hanauer, 1998).  Hanauer 
(1998), for instance, conducted a study comparing the comprehension of two linguistic 
compositions (i.e., poetry and encyclopedia entries), and found that they elicited different 
comprehension outcomes.  Hanauer concluded that there was support for a genre-specific 
theory of text comprehension.   
Subcategories of visual displays (e.g., diagrams, photographs, illustrations, 
paintings) are also slightly different from one another and may require different 
comprehension processes (Ainsworth, 2006).  The rules governing the interpretation of a 
multi-colored pie in a diagram (i.e., a pie chart), for example, likely differ from the rules 
governing the interpretation of multi-colored pie in a painting.  In a pie chart, the multi-
colored pieces might be interpreted as relative amounts of something, while the multi-
colored pieces of a pie in a painting might be interpreted as the artist’s deliberate 
deviation from reality.  Thus, while both diagrams and paintings can be grouped together 
as visual arrays, they may also constitute unique symbol systems in their own right and 
require slightly different comprehension processes.   
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In this study, the term symbol system is used to both describe a class (i.e., visual 
display) and subclasses (i.e., painting) of compositions.  However, for purposes of clarity, 
efforts will be made to identify the level at which the term is being used. 
Beyond the scope.  So delimited, multisymbolic compositions are beyond the 
scope of the TSC framework.  This delimitation is noteworthy for the fact that much of 
the information that individuals encounter on a daily basis is multisymbolic (Mayer, 
2005) and in light of the large and growing body of research on meaning making with 
multiple representations under the umbrella terms new literacies, multimedia learning, 
and multiple representations (e.g., Ainsworth, 2008; Coiro et al., 2008; Mayer, 2001; 
Schnotz, 2005).  Loughlin supports this delimitation by citing evidence that, as a field, we 
do not have a clear understanding of how the nonlinguistic aspects of multisymbolic 
compositions are comprehended and therefore do not have a way of truly understanding 
how they are integrated together with text (Ainsworth, 2006; Kamil, Intrator, & Kim, 
2000; Kress, 2008; Reed, 2006).  If the TSC is borne out in the study, however, it might 
serve as a step toward understanding the comprehension of multisymbolic compositions. 
Empirical support for the Trans-Symbolic Comprehension framework.  To 
date, only one study has used the TSC framework to explore the comprehension 
processes associated with a nonlinguistic text.  This study, conducted by Loughlin et al. 
(2013), used the TSC framework to explore the degree to which painting comprehension 
processes mapped onto to text comprehension processes in an elementary- and middle-
school sample.  In particular, the authors used think aloud protocols to examine the 
painting comprehension processes used by 35 fourth-grade and 34 eighth-grade students 
and compared the manifest processes to the literature on text comprehension.  Protocol 
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analysis revealed six painting comprehension process—observing, activating prior 
knowledge, inferring and interpreting, elaborating, evaluating and responding, and 
monitoring—comprising 23 subprocesses.  Of the identified painting comprehension 
subprocesses, 17 are commonly associated with text comprehension and six are not.   
The authors concluded that compositions—be they encoded visually, 
linguistically, or in another symbol system—may entail general comprehension processes 
that transcend symbol systems (i.e., are trans-symbolic), as well as processes that are 
particular to a given symbol system (i.e., symbol-specific).  However, the authors also 
noted that additional research directly comparing comprehension processes in a single 
study, rather than relying previous literature was an essential next step.  Thus, the current 
study represents a more thorough and direct examination of the TSC framework. 
 A Conceptual Model of the Trans-Symbolic Comprehension Framework 
In the previous section, the TSC framework was forwarded and delimited, and its 
constituent parts (i.e., trans-symbolic and symbol-specific processes) were examined in 
light of related theory and research.  This section presents a rationale for modeling the 
TSC framework for empirical investigation in this study.    
The TSC framework is conceptually large, in that it attempts to explain a complex 
phenomenon (i.e., comprehension) across and within multiple symbol systems.  As such, 
it conforms to the definition of a theory (Hillix & L’Abate, 2012), and cannot be 
examined in its complete form.  Rather, investigating its robustness requires iteratively 
exploring and modeling particular relations that are implied by it (Carlisle & Christensen, 
2006; Eisenhardt & Graebner, 2007).  However, because the study represents the initial 
attempt to interrogate the TSC, it is necessary to first determine whether any 
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commonalities in comprehension processes exist between any two symbologies by using 
the TSC to construct and empirically test a model comparing comprehension processes in 
two symbol systems.  If the initial examination reveals the existence of trans-symbolic 
and symbol-specific processes, subsequent research can investigate other relations, and 
the scope TSC can be further articulated.   
There appears to be a logical first step in this interrogative process.  In particular, 
it is suggested that the robustness of TSC can best be determined by creating and testing a 
model of the relation between two symbol systems that are maximally distinct in their 
symbols and symbol structures, while being maximally similar in the ideas they can 
convey.  In other words, two symbol systems that seem, on the surface, to be as different 
as possible, but still capable of communicating similar ideas.  This relation, it will be 
argued, can be found in an examination of print (i.e., text) and visual display, specifically 
poetry and painting.  If significant overlap is found between the comprehension processes 
inherent in understanding a poem and a painting, so different in their symbols and 
structures, then the existence of trans-symbolic comprehension processes can be 
tentatively affirmed.  Further, differences in the features of the two symbol systems are 
likely to give rise to any processes that are specific to a poem or to painting, creating a 
robust opportunity to interrogate the inclusion of symbol-specific processes in the TSC 
framework.  Because of this relation between poetry and painting, for the initial 
interrogation of the TSC, modeling their relation is an appropriate, rigorous first step.   
To this end, a conceptual model of the expected relation between poetry and 
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It is a visual representation of a subset relation of the TSC and adheres to the scope, parts, 
and parameters of the TSC; as such, it meets the criteria for a model (Hillix & L’Abate, 
2012; L’Abate, 2009).  The conceptual model (Figure 1) posits that comprehension of a 
poem and a painting involves both shared comprehension processes (i.e., trans-symbolic 
comprehension processes), and processes that are particular to the two symbol systems 
(i.e., poem-specific and painting-specific processes).  As well, the conceptual model 
includes three controls on the study: expertise, genre, and purpose. 
Rationale for Examining Poem and Painting in the Model 
This section presents the rationale for examining the relation between poem and 
painting comprehension in the conceptual model.   
Print (i.e., text) is everywhere (Unsworth, 2008).  Daily, individuals encounter 
print in many sources: on containers for food and personal items, in newspapers and 
periodicals, in work and school-related documents, on the internet, and on television.  
There is a clear explanation for the ubiquity of print: it is a highly flexible symbol system 
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that can fulfill a wide variety of communicative functions.  Indeed, print can, among 
other things, inform, persuade, entertain, and emote (Halliday, 1975).  Comprehension of 
print has long been considered fundamental to programs of education and the success of 
an individual (Freire, 1983; Kamil, Pearson, Moje, & Afflerbach, 2011).  In fact, Mayer 
(2003) noted that, in United States elementary school classrooms, more time is devoted to 
print-related instruction (i.e., reading and writing) than to any other subject.  
Additionally, research on how individuals comprehend print greatly outpaces research on 
how individuals comprehend other forms of composition (Kress, 2008).  In short, print is 
ubiquitous, can fulfill a wide variety of communicative functions, is viewed as critical to 
success in school and in society, and has been extensively researched.  For these reasons, 
print is included in the conceptual model. 
Poetry, one form of print, is examined in the current study.  In comparison to 
other forms of print, poetry comprehension has received relatively little attention in the 
literature (Hanauer, 1998; Peskin, 1998).  However, it is a rich compositional type that 
can be understood in multiple ways, often includes symbolism and themes, engages both 
cognitive and affective aspects of the reader, and includes a number of stylistic and 
literary devices that require interpretation (Earthman, 1992; Eva-Wood, 2004; Peskin, 
1998).  As well, Culler (1976) suggested that readers come to a poem expecting it to be 
significant and important and are therefore predisposed to search for the poem’s 
significance (Peskin, 1998).  For these reasons, it was expected that a poem would elicit a 
rich repertoire of comprehension processes and was therefore included in the study. 
Like text, compositions that are presented as images are everywhere (e.g. 
diagrams, photographs, film); these are collectively described here as visual displays 
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(Park & Hopkins, 1993).  Several synonyms for visual display are used in the literature, 
including images (Kress & van Leeuwen, 1996), visual media (Aigrain, Zhang, & 
Petkovic, 1996), pictorial forms (Mayer, 2005), pictures (Schnotz & Bannert, 2003), and 
visual arrays (Moje, 2008).  According to Mayer (2005), visual displays can be divided 
into two broad categories: static (e.g., illustrations, photographs, diagrams) and dynamic 
(e.g., animation, film, video).    
Comprehension processes have been studied in the context of several types of 
visual displays, including advertisements (Harris, 1977), diagrams (Butcher, 2006; 
Cromley et al., 2010; Moore & Scevak, 1997), photographs (Mendelsohn, 2008), 
historical artwork (e.g., renderings of the Battle of Lexington; Wineberg, 1991), 
illustrations (Azripe & Styles, 2008), film (Magliano, Miller, & Zwaan, 2001), maps 
(Rapp et al., 2007), and fine art paintings (Moore, 1973).  These examinations reflect 
differing degrees of intensity in the literature; diagrams and illustrations have received 
more attention than have photographs and paintings, for instance.   
Several types of visual displays were considered for inclusion in the conceptual 
model, but dismissed for a variety of reasons.  For instance, advertisements and 
illustrations were eliminated because of their heavy dependency upon text, while 
wordless picture books and silent film were delimited due to the temporal nature of their 
processing (i.e., serial processing, which is associated with print).  Maps and diagrams 
were not included in the conceptual model because of their limited ability to represent a 
variety of genres; they cannot, for instance, communicate a narrative story or an emotion, 
as can print and painting.  Finally, photographs were eliminated because they are often 
perceived to be easily understood (Mendelsohn, 2008) and thus might not elicit a level of 
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engagement optimal for the study.  Thus, in light of the limitations of other types of 
visual displays, painting was chosen and modeled with poetry for this initial interrogation 
of the TSC framework.   
Comparison of Poem and Painting  
 Poems and paintings are, at first blush, quite different, most notably because they 
arise from different symbol systems, with different symbols and structures.  The symbols 
of poems are letters representing sounds, while the symbols of painting are images 
(Goodman, 1976).  The structures of poetry and painting are also different; letters are 
combined into words, sentences, and paragraphs in printed texts (Rayner et al., 2001), 
while the images in a painting are understood in relation to one another (Goodman, 1976; 
Kress & van Leeuwen, 2008).  This distinction between poem and painting also impacts 
how they are decoded.   Decoding (i.e., deciphering) printed texts like poems requires 
specific and necessary processes, such as sound/symbol associations, which must be 
executed in rather rigid, proscribed, and linear fashion (e.g., moving across the line of 
text and making required sweeps from line to line; Kress, 2008; Sadoski & Paivio, 2004).  
When it comes to paintings, however, there may be a more holistic, gestalt-like parallel 
processing required to decode it (Locher, Krupinski, & Mello-Thomas, 2008; Sadoski & 
Paivio, 2004), even though there may be some prosodic rhythm to the movement of the 
eye across the canvas (Wooding et al., 2002).   
Another important difference between printed poems and painting arises from the 
distinction between descriptive and depictive representations (Schnotz, 2005; Schnotz & 
Bannert, 2003).  Schnotz (2005) argues that descriptive and depictive representations are 
useful for different purposes.  Descriptive representations like print are more powerful 
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than depictions in expressing some forms of abstract knowledge.  On the other hand, 
descriptive representations like paintings are more informationally complete and are thus 
more useful for communicating a large amount of relatively concrete information 
efficiently. 
Despite these differences in symbolic structure, poetry and painting share 
significant similarities.  For one, poetry and painting are both compositions, in that they 
have internal principles of organization, some of which are shared; balance, rhythm, and 
pattern are common to both print and painting (Kiefer, 1995).  As compositions, both 
poetry and painting have syntactic and semantic properties (Kiefer, 1995).  In printed text 
like poems, syntax refers generally to the grammatical structure of text, while semantics 
refers to the meaning of the words.  Likewise, Hellman (1977) identified similar 
properties in painting; syntactic properties in painting involve the organization, for 
instance, of lines and color, while the semantic properties are the ways in which these 
lines and colors evoke quiet, warm, or angry.   
Poetry and painting are also similar in that they can communicate many of the 
same ideas, feelings, and experiences (Arnheim, 1989; Perkins, 1994; Wyman, 2004).  
For example, poet Langston Hughes and painter Palmer Hayden both communicated their 
experiences as African American artists during the Harlem Renaissance, but used 
different compositions to convey their ideas.  Moreover, both poetry and paintings can be 
conceptually complex, utilize symbolism and metaphor, subject to multiple 
interpretations, and have layers of meaning (Hall, 1979; Parsons, 1987).  In poetry, for 
instance, ideas can be presented abstractly, using figurative language or allusions to 
meaning (Peskin, 1998).  Similarly, paintings can be symbolic or non-representational, 
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requiring the viewer to go beyond the literal image (Barrett, 1994; Yenawine, 1991).  
Moreover, comprehension of both poetry (Eva-Wood, 2006) and paintings (Hagtvedt, 
Hadtvedt, & Patrick, 2008; Silvia, 2005) can involve the emotions.   
For these reasons, some have deliberately linked understanding in painting 
contexts to understanding or comprehension in print contexts, terming understanding of 
imagery like paintings “visual literacy” (Messaris, 1994; Yenawine, 1997).  For instance, 
Yenawine (1997) described visual literacy as  
the ability to find meaning in imagery.  It involves a set of skills ranging from 
simple identification--naming what one sees--to complex interpretation on 
contextual, metaphoric and philosophical levels. Many aspects of cognition are 
called upon, such as personal association, questioning, speculating, analyzing, 
fact-finding, and categorizing (p. 845). 
In addition to the aforementioned theoretical reasons, there is a practical rationale 
for examining the relation between poetry and painting: their parent symbol systems, 
print and visual art, are frequently combined in educational research (for a review see 
Burger & Winner, 2000) and practice (e.g., Barton & Swanson, 2007; Mantione & 
Smead, 2002; Miller & Hopper, 2010), often under the umbrella of arts integrated 
instruction (Burnaford, Aprill, & Weiss, 2001; Cornett, 2007).  At the heart of these 
research orientations and pedagogical practices is the assumption that text and art 
comprehension processes are the same or similar (e.g., Mantione & Smead, 2002; Winner 
& Hetland, 2000).   
However, there is inadequate support for this assumption in the literature (Burger 
& Winner, 2000; Felini, 2008).  Specifically, in a meta-analysis of studies linking visual 
36 
 
art instruction (usually in the form of paintings) to text comprehension, Burger and 
Winner (2000) found minimal support for the assertion that training in visual art helped 
students learn to read.  However, the authors were quick to point out that their findings 
did not imply that there was no link between art and reading (Burger & Winner, 2000; 
Winner & Hetland, 2001; Winner et al., 2006).  Rather, they highlighted empirical 
weakness in art-reading studies, the lack of a theoretical framework for examining the 
relation between visual art and reading, and the dearth of studies investigating shared 
comprehension mechanisms in the two symbol systems.  From these studies and others 
(e.g., Burnaford, 2007), it is evident that rigorous, theory-grounded research is needed to 
investigate the comprehension processes evoked by printed text and painting.  The study 
endeavored to address this limitation in the research. 
In short, there is ample rationale, both theoretical and practical, to suggest that an 
examination of poetry and painting provides a rigorous interrogation of the TSC.  While 
poems and paintings arise from symbol systems that are distinct in their symbols and 
structures, they share a number of communicative commonalities.  Also, there is a call for 
rigorous, theory-driven research into the comprehension processes elicited while reading 
paintings and examining those painting comprehension processes in light of what is 
known about text comprehension.  Thus, poems and painting are included in the 
conceptual model (Figure 1). 
Review of the Literature Bearing on the Conceptual Model 
This section reviews literature bearing on the investigation of the conceptual 
model (Figure 1).  In particular, this section a) examines the literature on poetry and 
painting comprehension processes; b) predicts from these literatures trans-symbolic, 
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poem-specific, and painting-specific comprehension processes; c) and discusses the 
potential influence of expertise, genre, and purpose on comprehension processes.  
Throughout, measures are discussed and implications for the study are stated. 
Poem and Painting Comprehension Processes in the Literature 
This section examines the literatures on poem and painting comprehension in an 
effort to discern potential trans-symbolic (i.e., comprehension processes that are shared 
by poem and painting) and symbol-specific processes (i.e., poem-specific and painting-
specific processes) for use in interrogating the TSC framework.  As well, this section 
discusses measures of comprehension processes. 
Poetry comprehension processes.  Poetry comprehension is an underspecified 
area of the literature (Eva-Wood, 2006; Hanauer, 1996; Peskin, 1998).  As evidence of 
the fact, a search of the PsychInfo database using combination of search terms for 
comprehension (i.e., comprehend, understand, interpret), think aloud methodology (i.e., 
think aloud, talk aloud, verbal report, verbal protocol), and poetry (i.e., poem, poetry), as 
well as examinations of the references, yielded only 6 studies.  These studies were, 
however, helpful in identifying a set of comprehension processes that have been 
evidenced in poem contexts.  These studies and the identified comprehension processes 





Comprehension Processes Discernible from Poetry Studies 
 





Gap-filling (inferencing, interpreting, expanding beyond) 
Text repertoire (all prior knowledge associated with the text) 







Author’s craft (identification of literary stylistic devices: figurative language, 
rhyme, diction, allusion, tone) 
Interest in the poems 
Elaborations (exploratory comments that moved beyond the text’s literal, 
surface level content) related to speaker, words, personalizing, visualizing 






Narrative Structure (abstract, code, orientation, event, durative, character 
speech) 
Evaluation (performed evaluation, intensifier, prosodic emphasis, repetition 
for emphasis, textualized evaluation, characters’ cognition, conjecture or 
speculation, characters’ emotion, characters’ intention, narrator’s direct 






Contextualization of the poem in genre and history 
Prediction 
Rule of significance 
Thematic unity (identifying or attempting to identify the central unifying 
element around which everything should fit) 
Metaphorical significance (recognizing/searching for/ making sense of 
symbolism) 
Structure as cue (“meaning is usually at the end”) 
Binary oppositions 
Wordplay and language as cue to meaning 
Rhyme and rhythm as cue to meaning 
Scanning for patterns 
Pencil representation (used to notate poems) 
Title as cue 
Stating confusion or disorientation 
Backtracking or rereading 
Skip portions that are confusing and read on 
Appreciation for the poem as a whole 





Typographical features (graphic layout of the text) 
Genre categorization (this is a poem) 
Rule of significance (reader expects the poem to make a point OR reader 
makes a significant point) 
Symbolic extrapolation (acknowledgement that the poem might have 
symbolic content) 
Expectation of complexity 
Identification of literary or stylistic devices and their effect on meaning 
(repetition, alliteration, metaphor, graphic deviations (indentations), 





Activation of memory schemas (stating prior knowledge related to the poem 
content, genre, and structure) 
Identification of theme in poem  
Test of relevance (rest of the reading seeks to confirm or disconfirm the 
theme) 
Synthesis of parts of the poem 
Discovery of parallelism in the poem and seeking to understand its meaning 
Drawing inferences 
Test of correspondence (rereading to determine that portions of the poem fit 
into the theme) 
 
From Table 1, a number of poetry comprehension processes is discernible, 
including connecting to prior knowledge, inference-generation, synthesizing, responding 
emotionally, evaluating, using the poem’s title, interrogating the author’s purpose, 
drawing conclusions (e.g., symbolism, mood/emotion of the poem, or historical 
implications), intertextuality, identifying and interpreting multiple perspectives, 
identifying and interpreting literary and stylistic devices, identifying and using text genre 
and structure, and predicting, among others.  While described as comprehension 
processes in these studies, however, some of the content presented in Table 1 does not 
meet the definition of a comprehension process for this study.  For instance, Peskin’s 
(1998) “Rule of Significance” refers to the perception by readers that every aspect of the 
poem is important.  This perception is not, however, a comprehension process in and of 
40 
 
itself.  Rather, it is more appropriate to consider rule of significance as a rationale for a 
comprehension processes; namely an inference or interpretation.  
Painting comprehension processes.  As with poetry comprehension, the 
literature on painting comprehension processes is relatively sparse.  Indeed, most studies 
of paintings address perception (often from a neuroscience perspective; e.g., Solso, 1999; 
Ramachadan & Hirstein, 1999), aesthetic experiences and judgments (e.g., Leder et al., 
2004; Winston & Cupchik, 1992), or the design and creation of paintings (e.g., Suwa & 
Tversky, 1997).  There are significantly fewer examinations of the processes by which 
paintings are understood (Millis & Larson, 2008).  However, several theoretical 
perspectives and empirical examinations bearing on painting comprehension processes 
were identified in the psychological, educational, and visual arts literature.  A discussion 
of these theoretical and empirical perspectives follows. 
A number of theorists have suggested the existence and nature of painting 
comprehension processes, although most do not describe them as such (Feldman, 1970; 
Parsons, 1987; Perkins, 1994; Tishman & Palmer, 2006).  For instance, Feldman (1970) 
forwarded a highly influential model of art criticism that was intended to help individuals 
understand and appreciate art (Anderson, 1993).  The model suggests that viewers 
engaged in four ordered processes in order to understand a composition: description, 
analysis, interpretation, and evaluation.  Description involves verbalization of the visible 
aspects of the composition, including objects, subjects, and elements of the artwork (e.g., 
color, line, space); it is focused on individual aspects of the painting.  Analysis, on the 
other hand, is focused on explaining how the parts fit together to make the whole.  During 
analysis, the overall organization of the work is emphasized.  Interpretation, the third of 
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Feldman’s criticism steps, involves finding meaning in the work by identifying themes, 
ideas, symbolism, or emotion.  During this stage, individuals attempt to explain the 
composition and inferences about details that are not stated or obvious.  Finally, in the 
evaluation stage, individuals make decisions about success, value, or worth of the 
composition.  This considered judgment should be grounded in compelling evidence.  
More recently, Barrett (1997) forwarded another influential approach to art criticism that 
includes four, similar processes (i.e., describing, interpreting, judging, and theorizing 
about art) but the processes are not ordered.  Rather, Barrett argues that the four 
processes overlap and that interpretation, which is interwoven throughout, is the most 
important and complex activity.   
Others have also suggested processes that might be implicated in art 
comprehension.  Perkins (1994) argues that art looking is a highly cognitive and 
thoughtful exercise, requiring a range of processes, including asking questions, analyzing 
parts, reasoning, utilizing prior knowledge of social and historical events, engaging 
emotions, and analyzing formal structures of art.  Parsons (1987) states that aesthetic 
evaluation and response (e.g., response to color, beauty, medium, form, or style), 
connecting the artist with the painting, and connecting the painting to historical and social 
knowledge as necessary processes for understanding art.  Recently, Tishman and Palmer 
(2006) proposed six types of thinking that they believe are required to explore and 
appreciate works of art: reasoning, questioning and investigating, exploring points of 
view, comparing and connecting, exploring complexity, and observing and describing.  It 
is notable that none of these perspectives is derived from a theory of learning.   
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Two other perspectives are grounded in cognitive theories.  Using an information-
processing model, Korosckin (1984) identified two broad categories of processing that 
participants used to view and understand artwork: structural and semantic. Structural 
processing includes encoding an artwork’s physical properties such as size and media; 
visual elements of the painting such as color, shapes, lines, and values; and observing 
relationships among these elements.  Of interest to this study is the description of 
semantic information processing, which is similar to comprehension. Korosckin 
described semantic processing as identification of representational features, recognition 
of symbolic denotation, and determination of underlying principles (e.g., religious, 
political, or philosophical ideas).  
Solso (1999, 2003) also used an information-processing approach, as well as 
neuroscience research, to ground his perspective on cognitive processing of artwork.  
Similar to Kintch’s (1998) Construction-Integration model, Solso argues that 
comprehending artwork like paintings involves three levels of representation.  Level 1 
entails representing the surface information of the painting, including color, shading, and 
contours.  In Level 2, a representation is made of the concepts explicitly depicted in the 
painting.  Due to its similarity with Kintsch’s textbase representation, Millis and Larson 
(2008) describe Solso’s Level 2 as the artbase.  Finally, in Level 3, inferences and 
interpretations made by the viewer are incorporated, as well as emotional connections to 
the artwork.  Millis and Larson (2008) suggest that Solso’s level three is analogous to 
Kintsch’s situation model.  Solso’s work suggests that comprehending artwork entails 
connecting to historical and social knowledge; discriminating, analyzing, and 
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synthesizing parts of a painting; generating inferences and interpretations; and responding 
emotionally. 
The empirical studies relating to art comprehension processes were identified via 
a search in the PsychInfo, Academic Search Premier, and JSTOR databases using 
combinations of key words related to comprehension (i.e., comprehend, understand, 
interpret), think aloud methodology (i.e., think aloud, talk aloud, verbal report, verbal 
protocol), and painting (i.e., painting, visual art).  Additionally, the reference lists of these 
articles were search for additional sources.  In total, eight empirical studies of painting 
comprehension processes were identified.  These studies and the identified 
comprehension processes are presented in Table 2. 
In these studies, terminology for comprehension processes was variable.  For 
instance, Franklin, Becklin, and Doyle (1993) and Moore (1973) identified synthesizing 
as a painting comprehension process, but used different terms to describe it (scene 
elaboration and association, respectively).  Additionally, there were several qualitative 
studies in the pool that alluded to, but did not expressly identify, painting comprehension 
processes.  For instance, Benton (1992) conducted a qualitative analysis of two novice 
adolescents’ free conversation while viewing a realistic painting.  While he did not 
articulate a list of comprehension processes, several are clearly discernible.  For instance, 
connecting to prior knowledge and experiences can be discerned from the statement, “re-
creative reading [of text and painting] involves making a synthesis of those elements 
within the reader’s/viewer’s own nature and those aspects of experience to which the 






Comprehension Processes Discernible from Studies of Paintings 
 





Synthesis between prior knowledge/experience and the painting 
Filling the indeterminate gaps 






Evaluation (preference, judgment) 
Attraction (color, subject matter, figure the painting out, artist’s technique) 
Storytelling (enigmatic, imaginative, self-reflective stories) 
Connecting to prior knowledge 
Using the title 
Synthesizing parts 
Asking questions 












Naming expressive properties 








Drawing techniques (accurate or inaccurate perspective) 
Drawing touch (color, line, contrast, texture) 
Observation of represented objects 
Identifying school of art 
Informational impression (well-organized, geometric, clutter, looks solid) 
Emotional impression (loneliness, anxiety, warmth) 
Imagined scene or story (time and period, country and place, character and 






Formal dimension (visual characteristics of artworks) 
Descriptive dimension (references to subject matter content) 







Objective statements (facts or assumed facts) 
Associative statements (references to personal experiences) 
Subjective statements (mood or emotion of the viewer) 

























For clarity in reporting, painting comprehension processes, whether stated 
expressly or by allusion, are described here using common terms.  Moreover, when 
appropriate, the processes are described using terms that are also used in the print 
comprehension literature.  Table 2 provides the findings from the eight painting 
comprehension studies.  
From Table 2, a number of comprehension processes is evident, including 
connecting to prior knowledge, inference-generation, questioning, analyzing, 
synthesizing, responding emotionally, evaluating (e.g., painting quality or style of 
painting), using the painting’s title, interrogating the artist’s purpose, drawing 
conclusions (e.g., symbolism, mood/emotion of the painting, or historical implications), 
intertextuality, and observing (e.g., objects and their location, color, line, or action).  
Additionally, it is notable that researchers in several studies observed a tendency for 
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viewers to construct narratives to tell the story of the painting (e.g., Bruder & Ucok, 
2000; Franklin, Becklin, & Doyle, 1993).   
Trans-Symbolic, Poem-Specific, and Painting-Specific Comprehension Processes 
Suggested from the Literature   
The foregoing discussions of literatures on poem and painting comprehension 
processes suggest a number of potential trans-symbolic processes.  For instance, 
connecting to prior knowledge and experiences, inferring, intertextuality, evaluating, 
elaborating, and drawing conclusions, synthesizing, responding emotionally, and using 
title, among others, are evidenced in both the poem and painting comprehension 
literatures.  Thus, the print and painting comprehension literatures suggest the current 
examination will reveal trans-symbolic comprehension processes.  This listing of 
processes was used a priori to guide analysis of the data in the study. 
As discussed previously, in contrast to painting, poetry is encoded in the linguistic 
symbol system using groupings of letters and words.  Also unlike painting, poetry 
comprehension is subject to temporal constraints, in that it is generally processed in a 
serial fashion; in the English language, from left to right and top to bottom.  These 
symbolic objects and rules suggest several poem-specific comprehension processes.  For 
example, making and monitoring predictions is identified as poem comprehension 
process (Peskin, 1998).  Predictions are likely an artifact of the temporal nature of poetry 
in that predictions occur as the text content unfolds over time, as do periodic checks to 
monitor the degree to which the reader’s prediction was verified.  As such, there are no 
apparent corollaries to predicting in the painting comprehension processes literature.  
Summarizing or paraphrasing, another poetry comprehension process (Hemphill, 1999) is 
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similarly situated.  Interpreting figurative language (e.g., metaphors, similes, alliteration, 
binary opposition) and figures of speech may also be an example of poetry-specific 
comprehension processing (Eva-Wood, 2004; Peskin, 1998, 2010), in that figurative 
language is an artifact of the linguistic symbol system.  Thus, although not exhaustive, 
these examples from the poetry literature suggest the current study may reveal poetry-
specific comprehension processes. 
The literature on painting comprehension processes also suggests that some 
processes, likely related to visual-graphic symbol system and rules governing meaning-
making in paintings, and might be painting-specific.  For instance, Benton’s (1992) 
analysis suggests that comprehending paintings may require a “wandering viewpoint” as 
suggested by Iser (1978; p. 119) as the viewer rapidly identifies and incorporates myriad 
aspects of the work: color, line, space, objects, figures, and symbolic meaning.  This 
wandering viewpoint is likely an artifact of the immediacy of paintings; that is, unlike 
poetry, their content does not unfold over a period of time.  Other possible painting-
specific processes are related to the visuographic symbol system.  For instance, color 
itself might impact the comprehension of a painting.  A bright, yellow-hued palette might 
be regarded as happy, lighthearted, or hopeful, while a blue-hued palette might be 
alternatively perceived as somber, tragic, or depressed (Matthews, 1977).  Likewise, the 
orientation of major lines in the painting, and frequency of their repetition, can be 
interpreted as calming or exciting (Mathews, 1977).  Other painting-specific processes 
might be found in an examination of the “elements of art” (Cornett, 2007): shape, form, 
space, texture, and value. 
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Measuring Comprehension Processes 
Broadly speaking, measures of comprehension processes can be classified as 
offline or online (McCrudden, Trabasso, & Schraw, 2011; Rapp & Mensink, 2011).   
Offline comprehension measures.  Offline measures are self-reported 
perceptions that individuals have of their use of comprehension processes.  For instance, 
a reader may be asked to report how frequently she referred to prior knowledge or asked 
herself questions during a print comprehension task.  Offline or self-report surveys are 
the most common way of measuring comprehension processing, presumably because 
they are relatively easy to administer, complete, and score (Cromley & Azevedo, 2006; 
Perry & Winne, 2006; Samuelstuen & Braten, 2007).   
Offline measures can be constrained or open-ended.  Constrained measures ask 
participants to respond to a given statement or question.  For instance, participants might 
be asked to rate their level of agreement with, “While I am studying, I refer to prior 
knowledge.”  Common examples of constrained self-reported measures of 
comprehension processes include the Inventory of Learning Processes (Gadzella & 
Masten, 1998), the Strategic Processing Questionnaire (Furnham, Christopher, Garwood, 
& Martin, 1998), the Motivated Strategies for Learning Questionnaire (Lau, Liem, & Nie, 
2008), and the Learning and Study Strategies Inventory (Weinstock & Palmer, 2002).  In 
contrast, open-ended self-reported measures ask the individual to generate their 
comprehension processes.  For example, Taraban, Rynearson, and Kerr (2000) asked 
undergraduate students “What are some things that you can do if you are having 
difficulty understanding something you are reading?” under the assumption that 
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participants would be most aware of their processing in those instances where there was a 
breakdown in comprehension. 
Offline measures can also be prospective or retrospective.  In a prospective 
measure, comprehension processes are reported in anticipation of a comprehension 
activity.  For instance, Cromley and Azevedo (2000) asked participants to self-report 
what processes they use to read academic or school-related materials before engaging in a 
comprehension activity.  In contrast, retrospective self-reports are provided after the 
completion of a comprehension activity.  For instance, Camps (2003) asked participants 
to, “Please, talk about what you remember with regard to how you went about performing 
the multiple-choice activity you just completed” and coded the responses for evidence of 
processes utilized during the comprehension task. 
Often, offline measures are global in nature; that is, they ask individuals to make 
general statements about their comprehension processes (e.g., When I am studying, I 
refer to prior knowledge), instead of contextualizing the processing in a particular task 
(e.g., When I studied this text, I referred to prior knowledge).  This approach assumes 
that that comprehension is context-free, and that generalized reports of comprehension 
processing can be broadly applied to domains and tasks (Samuelstuen, Brâten, & Valas, 
2007).   
Recently, the validity of offline measures has been criticized, particularly those 
that treat comprehension processes as global or context-free (Cromley & Azevedo, 2006; 
Hadwin, Winne, Stockley, Nesbit, & Woszczyna, 2001; Samuelstuen & Brâten, 2007).  
For instance, Samuelstuen et al. (2007) found that a global measure of comprehension 
processing was less predictive of a comprehension outcome measure than was a context-
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specific measure.  They concluded that context effects students’ self-reports of learning 
and, as such, contextualized measures are more desirable than those that are general or 
context-free. 
Online comprehension measures.  In contrast to offline measures, online 
measures of comprehension processes infer individuals’ use of comprehension processes 
through observation of behaviors that occur during a comprehension activity; that is, 
through an analysis of moment-by-moment processing of a composition.  Although not as 
commonly used as offline instruments, online or real-time measures of strategic processes 
are readily apparent in the literature on strategic processing, and can take on a number of 
forms including think aloud protocol (Magliano, Trabasso, & Graesser, 1999), concurrent 
survey (Cromley & Azevedo, 2006), eye-tracking (Kaakinen & Hyönä, 2005), and 
tracing (Perry & Winne, 2006).  Of these, think-aloud protocols are the most commonly 
used (Veenman, 2005).  Moreover, as noted by Magliano and Millis (2010), there is a 
growing body of evidence that the processes revealed by thinking aloud are indicative of 
comprehension. 
Think-aloud protocols are research methodologies in which a participant performs 
a task while continuously reporting thoughts that occur during its implementation under 
the assumption that verbalizations are related to a participant’s concurrent thoughts that 
emanate from working memory (Ericsson & Simon, 1984).  Typically, participants are 
prompted to verbalize their thoughts while completing a task using an unstructured or 
semi-structured interview, which is transcribed and coded for evidence of strategic 
processing.  Due to the high costs of think-aloud research (i.e., collection, transcription, 
and analyses), most think-aloud studies have a relatively low number of participants 
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(Fox, 2009; Pressley & Afflerbach, 1995).  For instance, in the 38 studies reviewed by 
Pressley and Afflerbach (1995), the number of participants ranged from 3 to 80, with a 
mean of 20.3 participants.  Reliability for think-aloud protocol is typically assessed 
through interrater agreement on the coding scheme derived from a verbal protocol 
analysis of the data. 
One example of think-aloud protocol used to assess print comprehension 
processing was conducted by Magliano et al. (1999).  In this study, 48 undergraduate 
students were prompted to think aloud while reading eight short stories.  Specifically, 
participants were prompted to, “Tell me any thoughts or ideas that come to mind while 
reading a story sentence or immediately after reading the sentence.”  Think aloud 
protocols were audiotaped and coded for inferences, sources of inference, and memory 
operations by two, independent raters. 
Recently, Veenman (2005) conducted a review of the literature examining studies 
that utilized multiple measures of print comprehension processes, what he termed 
executive metacognitive skills.  The review showed high correlations among online 
measures of comprehension processes, but low correlations among offline measures, both 
prospective and retrospective.  Veenman concluded that,  
Generally speaking, people simply don’t do what they say they will do, or they do 
not recollect accurately what they have done….The present overview at least 
suggests that [online] measures are far more adequate representatives of executive 
metacognitive skills. (2005, p. 13) 
Likewise, Cromley and Azevedo (2006) conducted a study in which they 
compared three comprehension processes measures with comprehension outcomes: a 
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prospective self-report measure, a concurrent multiple-choice measure asking individuals 
to report the comprehension processes they were currently using, and a think aloud 
protocol.  The findings were consistent with Veenman’s (2005) conclusions.  
Specifically, Cromley and Azevedo found that the online measures (i.e., multiple-choice 
and think aloud protocol) were significantly correlated with one another and with the 
comprehension measures, but the offline measure had non-significant correlations with 
all of the other measures.  It is notable, however, that the offline measure was global 
rather than particular to the context of the study; the directions required participants to 
generate responses about “what people do when they read academic or school-related 
material” (p. 258; Mokhari & Reichard, 2002 as cited in Cromley & Azevedo, 2006) 
rather than what the participants expected to do to understand the specific materials in the 
study.  The authors concluded that online measures of comprehension processes are 
preferable to offline measures. 
Online measures of comprehension processes, particularly think aloud protocols, 
are not without limitations, however.  Indeed, since Watson (1920), questions have been 
raised about the relation between individuals’ thoughts and their capacity for being 
expressed in words—verbal reports can only reflect a portion of the thoughts that occur at 
any given moment.  As such, it is widely understood that processes manifest in think 
aloud protocols do not and cannot reflect the totality of the processes used by individuals.  
Moreover, participants must be introspective (Watson, 1920) and metacogntive (Flavell, 
1979) in order to accurately and appropriately verbalize relevant thoughts and 
comprehension processes.   
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For these reasons, many suggest that valid and reliable measurements of 
comprehension must incorporate both offline and online measures (Graesser, 2008; Perry 
& Winne, 2006; Samuelstuen & Brâten, 2007).  This triangulation of sources can address 
issues of grain size and source of information (i.e., self-report or observation), as well as 
provide additional sources of validity and reliability in the measure of strategic 
processing of text.   
Measuring comprehension in the study.  The study drew on the findings in the 
literature related to offline and online measures of comprehension processes and 
incorporated the suggestion to use a multi-method approach that combines offline and 
online measures (Graesser, 2008; Perry & Winne, 2006; Samuelstuen & Brâten, 2007).  
Specifically, in the study, comprehension processes were measured using two sources: an 
offline, open-ended, self-reported prospective comprehension processes and an online 
think aloud protocol.  In addition, in light of Samuelsteun and Brâten’s (2007) findings, 
the prospective measure was constrained to the context of the study.  That is, participants 
were asked to report the comprehension processes they anticipate using to understand the 
poem and painting materials in the study. 
Controls on the Study   
The conceptual model (Figure 1) includes expertise, genre, and purpose as 
controls. 
Expertise.  Expertise is the study of authorities or masters in a given domain or 
field with the goal of understanding their characteristics (Alexander, 2003; Bransford, 
Brown, & Cocking, 1999; Chi, 2006; Hoffman, 1998).  At the heart of many studies of 
expertise is the distinction between novice and expert (Chi, 2006).  For instance, 
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Hoffman (1998) identifies seven stages of expertise, ranging from naïve to master, 
emphasizing the accumulation of skill through experience in the field, particularly 
knowledge structures and reasoning processes.  In contrast, Alexander (1997, 2003) 
argues for a more nuanced, multi-dimensional view of expertise development.  
Specifically, Alexander’s Model of Domain Learning (MDL; Alexander, 1997, 2003; 
Alexander, Jetton, & Kulikowich, 1995; Murphy & Alexander, 2002) adds two additional 
components to the identification and examination of experts: strategic processing and 
interest.  Thus, the MDL address the ways in which knowledge, strategic processing, and 
interest are differentially manifest at three stages of expertise development (i.e., 
acclimation, competence, and proficiency/expertise).  The inclusion of strategic 
processing makes the MDL particularly informative for the present investigation.  Thus, 
the MDL is used as the model of expertise in the study. 
According to Alexander (2003), the MDL distinguishes between types of 
knowledge, interest, and strategic processing.  There are two forms of knowledge: 
domain and topic.  Domain knowledge relates to the breadth of knowledge in a domain 
(e.g., knowledge about Western visual art), while topic knowledge is defined as how 
much an individual knows about a particularly topic within a domain (e.g., knowledge 
about Western paintings).  The MDL also distinguishes between the two types of interest 
identified by Hidi (1990).  Situational interest relates to the fleeting “arousal or piquing 
of attention sparked by events or features of the environment” (Alexander, 2003; p. 11).  
In contrast, individual interest is an enduring interest in the study and practice of the 
domain, typified by domain-related engagement in everyday activities (e.g., visiting art 
museums or painting for a hobby) and/or professional activities (e.g., teaching painting 
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techniques or engaging in art criticism).  Finally, the MDL references the work of Marton 
and Säljö (1986, 1997) in identifying two types of strategic processing: surface and deep.  
Surface processes are those used to make sense of domain-related object or situation, 
while deep processes involving “delving into” the object or situation.   
The MDL also predicts the interrelation of knowledge, interest, and strategic 
processing at three stages in the development of expertise: acclimation/novice, 
competence, and proficiency/expertise (Figure 2).   
Figure 2 
Alexander’s Model of Domain Learning 
 
Of particular interest to this study are the MDL’s predictions for individuals in the 
competency stage of development.  These individuals are predicted to utilize medium 
amounts of knowledge, interest, and strategic processing.  Thus, according to the MDL, 
competency represents a critical and complex period of expertise development. 
Influence of expertise on comprehension processes.  Expertise has been used to 
predict differential comprehension processes in print contexts, often to determine what 
“good” or expert readers do, as a guide for policy and practice (e.g., Alexander & the 
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DRLRL, 2010; Pearson, Roehler, Dole, & Duffy, 1992).  For instance, Peskin’s (1998) 
expert-novice examination of poetry readers revealed that, as compared to relative 
novices, experts were superior in their application of knowledge, poetry convention, and 
interpretive comprehension processes.  Moreover, poetry experts were more likely than 
the relative novices to find the poem pleasing and interesting.  Likewise, in a review of 
studies investigating comprehension processes in informational text contexts, Fox (2009) 
found that relative expert readers were more likely than their novice peers to use deep-
level processes, aim for global comprehension, utilize comprehension processes more 
effectively and flexibly, draw more accurate conclusions and accurate mental 
representations of the text, and evaluate the text and author critically.  These findings 
suggest that expertise is related to comprehension processes in print contexts. 
The concept of expertise has frequently been applied in painting comprehension 
contexts, as well (e.g., Cela-Conde et al., 2011; Schmidt, McLaughlin, & Leighton, 1989; 
Winston & Cupchik, 1992).  In general, art novices focus on the semantic features of 
paintings (i.e., the objects and their relation), particularly those in the foreground and 
center of the canvas, often creating narratives to “tell the story” of the painting.  In 
contrast, art experts tend to analyze the formal elements of the painting (e.g., background 
features, composition) and include knowledge of the time period, style, and background 
of the artist in their analysis (Cela-Conde et al., 2011).   
As predicted by the MDL (Alexander, 2003), these studies suggest that 
individuals’ expertise might influence observable comprehension processes in both print 
(i.e., poetry) and painting contexts.  In particular, the MDL (Alexander, 2003) suggests 
that novices will be more likely to utilize surface-level processes, while expert 
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individuals will likely demonstrate deep-level processes.  However, there is also evidence 
that, after a certain point in expertise development, the degree to which comprehension 
processes will be vocalized diminishes because the comprehension processes have 
become automated, and thus not likely to be verbalized in a think aloud context (Ericsson 
& Simon, 1984) 
It is essential for this study, then, that participants be competent enough to utilize 
comprehension processes, but not be so expert that these processes have become 
automatic.  This relation, it is argued, can be found in individuals at the competence stage 
of expertise (Alexander, 2003).  Thus, the study targeted individuals in the competence 
stage of expertise in the domains of Western literature and art, the parent domains of the 
poem and painting used in the study. 
Measures of expertise.  As noted by Chi (2006), there are a variety of measures 
of expertise, broadly relating to performance on expertise measures or situational proxies 
of expertise.  For instance, a number of expert-novice studies utilize performance on 
domain-related measures as indicators of expertise.  Performance can be reported by self 
or others, based on objective measures, or determined through a combination of these 
measures.  Torff (2003), for example, designated teachers as expert, experienced, and 
novice based on supervisor nomination, a subjective rating, and years of classroom 
experience, an objective measure.  Fox, Maggioni, and Riconscente (2005) used objective 
domain and topic knowledge measures, as well as self-reported individual interest 
measures, to determine relative expertise in reading and history.  Leder, Carbon, and 
Ripsas (2006) also considered combined scores on measures of art knowledge (objective) 
and art interest (self-reported) as an indication of art expertise.   
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Researchers also make assumptions about expertise from external factors.  For 
instance, Schmidt, McLaughlin, and Leighton (1989) used years of training as indicators 
of expertise in an art domain context: novices were undergraduate psychology students 
with no background in art history, while experts were upper-class students majoring in art 
history and a professor of art history.  Likewise, Peskin (1998) used doctoral candidacy in 
English as a proxy for expertise in poetry reading.   
Expertise in the study.  Due to the impact of expertise on comprehension 
processes, the present study includes a criterion sampling procedure as a designed 
control.  In particular, this study selectively sampled from individuals predicted to be in 
the competent phase of expertise development in relation to Western literature and art 
(i.e., English education and Art education students, respectively, at the end of their 
program).  Competence in poetry and painting was determined using both external factors 
(i.e., academic standing) and performance measures.  Particularly, in light of the 
characteristics of competency predicted by the MDL (Alexander, 2003), subject-matter 
knowledge (including domain knowledge and topic knowledge) and individual interest 
measures were taken to confirm competency designations for the sample.   
It is important to note that the MDL (Alexander, 2003) was not used to 
differentiate between deep and surface comprehension processes in the study.  Rather, all 
comprehension processes, both those potentially deep and surface, were pooled in an 
effort to discern the existence of trans-symbolic and symbol-specific processes.   
Genre.  In addition to expertise, genre is included in the conceptual model as a 
control on the study.  Genres are categorical schemes for organizing compositional 
families.  One way of discerning genres is by investigating the purpose for the creation of 
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the composition.  Kinneavy (1971) argues that there are four purposes of compositions: to 
inform, to be beautiful, to persuade, and to express.  Informational discourse aims to 
inform about the reality of something; “reality talked about” (e.g., exploratory, scientific, 
or informational communication).  The goal of literary discourse is beautiful, appreciated, 
or admired; the language calls attention to itself (e.g., stories, dramas, songs, poetry).  
Other discourses are intended to persuade by eliciting a specific reaction from the 
decoder (e.g., political speeches, religious sermons, legal oratory, or advertising).  
Further, the goal of some discourses is to express the ideas or emotions of the creator 
(e.g., conversations, journals, diaries, or prayers).  Kinneavy notes that there is significant 
overlap in these genres; a poem can be both expressive and literary, for instance.  
Moreover, Kinneavy expressly applied his theory to both print (Kinneavy, 1971) and 
paintings (Kinneavy, 1997).  Thus, Kinneavy’s purposes are operationalized as genre in 
this study.   
Influence of genre on comprehension processes.  Genre type has been 
investigated in relation to comprehension processes in both print and painting contexts.  
In print contexts, comprehension processes have been investigated with a variety of print 
genres, including narratives (i.e., literary discourse; van den Broek, 1994), informational 
texts (i.e., informational discourse; Cote, Goldman, & Saul, 1998), and poems (i.e., 
literary discourse; Eva-Wood, 2006; Peskin, 1998).  However, as noted by Best et al. 
(2008) and others (Weaver & Bryant, 1995; Wolfe & Woodwyk, 2010), there have been 
relatively few direct examinations of comprehension processes in multiple genres in the 
same study.  One exception is Wolfe and Woodwyk’s (2010) comparison of 
comprehension process events in literary and informational texts in an undergraduate 
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sample.  The authors found that the informational texts elicited more prior knowledge 
connections than did the literary text, while the literary text was associated with a high 
degree of coherence-seeking processes.  No statistically significant differences were 
found between genres for paraphrasing, prior text elaboration, evaluation, or monitoring 
comprehension processes. 
Genre has also been examined in light of painting comprehension processes.  
However, these examinations have been framed using a different scheme for genre based 
upon degree of relation to reality: representational, abstract, and non-representational 
(Moore, 1973; Pipes, 2003).  Representational art aims to represent the reality of objects 
or subjects, while abstract art takes subjects from reality but presents them in an 
unrealistic way.  Non-representational art, on the other hand, makes no attempt to depict 
anything from reality.  Rather, non-objective art aims simply to create a visually 
stimulating work using the elements and principles of art.  Painting comprehension 
processes have been examined in representational (Franklin, Becklin, & Doyle, 1993; 
Millis & Larson, 2008), abstract (Koroscik, 1984; Koroscik et al.., 1992), and non-
representational genres (Moore, 1973; Schmidt, McLaughlin, & Leighton, 1989).   
There have also been several studies directly examining two or more genres 
(Franklin, Becklin, & Doyle, 1993; Moore, 1973).  For example, Moore (1973) compared 
comprehension processes in representational, abstract, and non-representational 
paintings.  Moore’s findings suggested that participants are more likely to interpret 
characters’ feelings and make subjective interpretations with representational paintings 
than with abstract or non-representational paintings, and that abstract paintings are more 
likely than representation or non-representational paintings to elicit references to personal 
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experiences and memories.  Moore concluded that participants’ responses differed by 
type of painting. 
In summary, genre has been demonstrated to influence comprehension processes 
in print (Wolfe & Woodwyk, 2010) and painting (Moore, 1973) contexts.   
Genre in the study.  Given the influence of genre on print and painting 
comprehension processes, it was important to control for the influence of genre in the 
conceptual model.  This study included a genre condition for that reason.  Specifically, 
the poem and painting chosen for use in the study can be interpreted to reflect at least one 
shared purpose; that is, to convey the creator’s ideas about the creative process in an 
artistic form.  Thus, the compositions were both expressive and literary, according to 
Kinneavy’s (1971) scheme.  As well, the compositions’ surface features (i.e., painting 
birds) were similar. 
Purpose.  Purpose was also included in the conceptual model as a control on this 
study.  Purpose refers to the goal of the comprehension activity.   
Influence of purpose on comprehension processes.  Previous research has shown 
that purpose of the reader can influence reading processes (Geiger & Millis, 2004; 
Schmalhofer & Glavanov, 1986).  For instance, van den Broek, Lorch, Linderholm, and 
Gustafson (2001) randomly assigned participants to one of two purpose conditions: read a 
text as if you are studying for an essay exam or read as if you are browsing through a 
magazine.  Four texts were presented, balanced across conditions, and every text 
presented was expository.  Despite this, the two sets of goal instructions facilitated 
different processing during reading, as evidenced by comprehension processes observed 
in a think-aloud protocol.  In particular, individuals in the “study” condition demonstrated 
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deeper comprehension processes and higher information recall than individuals in the 
“magazine” condition.  A search of the literature did not reveal a similar study in a 
painting comprehension context.  However, it is probable that purpose might also 
influence painting comprehension.   
Purpose in the study.  The study was designed to control for the influence of 
purpose.  Specifically, during the comprehension tasks, participants were told to study the 
poem and painting.  As well, the participants were given relevant comprehension tasks; 
namely poem and painting comprehension measures.  The “study” directions and 
subsequent comprehension measures were expected to give participants a purpose for 
engaging in the comprehension activities.  Moreover, it was hoped that this purpose will 
encourage participants to engage fully with the compositions.  
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CHAPTER 3: METHODOLOGY 
This chapter describes the design, participants, measures, materials, procedure, 
and data analytic plan of the study.  The elements of the study were driven by the 
conceptual model (Figure 1) and the following research questions: 
 What, if any, observed comprehension processes are shared between poem and 
painting contexts? 
 What, if any, observed comprehension processes are particular to poetry? 
 What, if any, observed comprehension processes are particular to painting? 
Design 
 The purpose of the study was to determine the extent to which individuals 
manifest trans-symbolic, poem-specific, and painting-specific processes during poem and 
painting comprehension tasks.  Individuals presumed to be in the competency phase of 
expertise in relation poetry or painting comprehension completed online and offline 
measures of comprehension processes before, during, and after studying a poem and a 
painting.  The poem and painting were parallel in that they shared a surface structure (i.e., 
painting a bird) and could be interpreted to share a broad theme (i.e., the creative 
process).  In addition, participants completed measures related to subject-matter 
knowledge (i.e., Western literature and visual art), individual interest, and poem and 
painting comprehension outcomes.  The knowledge and interest measures were included 
to verify the assumption that the individuals were, indeed, at the competent stage of 
expertise development, while the comprehension outcome measures were included to 
maximize the window of opportunity for individuals to report comprehension processes.   
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Individuals’ performance on the expertise and comprehension outcome measures were 
not analyzed vis-à-vis demonstrated comprehension processes.   
Participants 
 Due to the exploratory nature of this study, a criterion sampling strategy was 
used, with the intent to identify information-rich cases that afford a sufficiently complex 
view of the relation between poetry and painting comprehension.  Specifically, 
participants presumed to be in the competent phase of expertise development in relation 
to poetry and painting, respectively, were recruited.  As suggested by the review of 
literature, individuals in the competence stage of expertise are more likely than their 
novice or expert peers to articulate comprehension processes in think-aloud protocols 
(Ericsson & Simon, 1993).   
 English and Art education students enrolled at one of two mid-Atlantic 
universities in the latter stages of their program were expected to be competent in poem 
and painting comprehension, respectively, due to their academic program and standing.  
As part of their undergraduate coursework, these students have taken many formal 
courses related to poetry and painting, respectively, but are not likely as expert in the 
domains as those with more advanced degrees or more experience in the field.  Thus, it 
was expected that the junior and senior English and Art education students had advanced 
beyond the novice stage, but had not yet achieved expert status, placing them in the 
competence phase of expertise development in their respective domains (Alexander, 
2003).   Participants’ competence designation was corroborated via performance on 
expertise measures.  Additionally, as aspiring educators, these students are required to 
take at least two courses in reading comprehension (i.e., Cognition and Motivation in 
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Reading and Reading in Secondary Schools), which were assumed to provide them with 
language to articulate their comprehension processes.   
 For these reasons, it was expected that these participants would produce a robust 
set of comprehension processes for analysis in their area of specialty.  In their domain of 
competence, participants were expected to demonstrate a wide range of comprehension 
processes, as predicted by the MDL (Alexander, 2003).  In the domain in which they are 
likely novice (i.e., English education students are likely novice in Western art and Art 
education students are likely novice in Western literature), participants were also 
predicted to demonstrate comprehension processes, but not to the same degree as in their 
area of specialty.  Think alouds in both domains for all participants were anticipated to 
reflect a wide range of variability, suitable for the exploratory nature of the study. 
 Participants included 12 Art education and 12 English education upper-division 
(i.e., Junior or Senior) students at two mid-Atlantic universities.  All students identified 
themselves as native English speakers.  Based on mean number of participants identified 
in Fox (2009) and Pressley and Afflerbach’s (1995) reviews of think aloud studies (i.e., 
24.4 and 20.4, respectively), it was expected that 24 participants would provide sufficient 
data to identify comprehension process trends. 
 Descriptive data for the participants is provided in Table 3.  Notably, the sample 
included a high proportion of female and Caucasian students, which is not unexpected 
given the larger demography of the undergraduate schools of education at the institutions 






Participant Demographic Information 
 
 English Education 
Students 
N = 12 
 
Art Education Students 
N = 12 
 




    
Female 8 66.67 11 91.67 
Male 
 
4 33.33 1 8.33 
Age 
 
20.3  23.1  
Race     
American 
Indian 
0 0 1 8.33 
Asian 1 8.33 1 8.33 
Black 1 8.33 0 0 
Hispanic 0 0 0 0 
Other 1 8.33 0 0 
White 
 
9 75 10 83.33 
GPA 
 
3.60  3.57  
Year in School     
Junior 11 91.67 3 25 
Senior 
 
1 8.33 9 75 
Painting Courses 
 
1  7  
Poem Courses 4  1.67  
  
Measures 
 The study included measures related to expertise, comprehension processes, 




 The study targeted individuals at the competence stage of expertise development 
in relation to Western literature or visual art in general, and Western poetry or paintings 
in particular.  In addition to the criterion sampling procedure describe previously, subject-
matter knowledge and individual interest measures were used to corroborate the 
assumption of competence in this sample. 
 Subject-matter knowledge.  Participants completed Western Literature and 
Western Art Subject-Matter Knowledge measures, including items particular to poetry 
and paintings (included as Appendices A and B, respectively).  The Western literature 
knowledge measure included questions related to novels, plays, short stories, and poetry 
in the Western tradition; the Western visual art measure included questions related to 
sculpture, painting, architecture, and installed art.  Both measures had 15 items.  For the 
literature measure, nine items addressed poetry knowledge.  Likewise, nine painting 
questions were included in the art measure.  Thus, the subject-matter knowledge 
measures included both domain and topic knowledge, which is consistent with an 
assessment of expertise based on the Model of Domain Learning (MDL; Alexander, 
2003) 
For each measure, participants completed multiple-choice questions requiring 
them to match a famous quote or image to the creator (i.e., author or artist) or the title of 
the work.  For instance, the Western literature and visual art measures contained the 




Which novel includes the following lines? 
It was the best of times, it was the worst of times…  
 
A. The Count of Monte Cristo by Alexandre Dumas 
B. A Tale of Two Cities by Charles Dickens 
C. An American in Paris by Margaret Vandenberg 
D. Scarlet Pimpernel by Emmuska Orkzy 
 
 
Which artist painted The Large Turf, pictured to 
the right? 
 
A. Charles Sheeler  
B. Jean Vermeer 
C. Claude Monet 
D. Albrecht Durer  
This format of matching compositions with their creator or title has been successfully 
used as a measure of subject-matter knowledge in previous studies (e.g., Leder, Carbon, 
& Ripsas, 2006).   
 The subject-knowledge measures were reviewed by experts (i.e., professors of 
Western literature and visual art, respectively) to determine their accuracy, representation 
of the subject-matter, and relative difficulty vis-à-vis the sample following the expert 
judgment guidelines set by Crocker and Algina (2006).  As well, Cronbach’s alpha 
reliability statistics were calculated for each measure.  Unfortunately, the internal 
reliabilities of both the Literature and Art Knowledge measures were poor (α = 0.54 and 
0.26, respectively). 
 It was expected that the Literature and Art Knowledge measures would 
discriminate participants competent in their domains from those who are not; that is, 
English education students were expected to perform better than Art education students 
on the Western Literature measure, and Art education students were expected to 
outperform English education students on the Art measure.  This prediction was borne 
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out in the findings, with English education students ( M = 8.75, SD = 2.53) performing 
significantly better on average than the Arts education students (M = 6.92, SD = 1.56) on 
the Literature Knowledge measure (F (1, 23) = 4.57, p < 0.05, ηp
2 
= .17), and Art 
education students ( M = 8.92, SD = 1.16) outscoring their English peers (M = 6.17, SD = 
1.70) on the Art Knowledge measure (F (1, 23) = 21.43, p < 0.01, ηp
2 
= .49).  However, 
given the poor reliability of both measures, the interpretation of this finding is extremely 
tenuous. 
Individual interest. Participants also completed three measure of individual 
interest addressing attitudes and behaviors relative to literature and art (included as 
Appendices C, D, and E, respectively).  The three measures were Domain Interest, Poem 
Activities, and Painting Activities.  These measures were adaptations of those developed 
by Fox and colleagues’ (Fox, Alexander, & Dinsmore, 2007; Fox, Maggioni, Dinsmore, 
& Alexander, 2008; Fox, Maggioni, & Riconscente, 2005).  In their original forms, the 
measures were Domain Interest, Reading Activities and History Activities scales.  Fox 
demonstrated high reliabilities for all three measures in both undergraduate and expert 
samples (α ranging from 0.77 to 0.92).  Adaptations in the current study involved a) 
eliminating the History Activities scale, b) changing reading to literature throughout with 
appropriate examples, c) adding two items in the adapted Literature Activities scale to 
reflect teaching literature and engaging in literary criticism, d) collapsing Visit bookstores 
and Visit libraries into a single item on the Literature Activities scale, e) creating an Art 
Activities scale in parallel to the Literature Activities scale, f) and removing the word 
“not” from the reverse-coded items.   
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 The Domain Interest measure included 20 items probing attitudes toward four 
domains: Literature, History, Science, and Art.  The Domain Interest scale directed 
participants to rate their interest (i.e., Reading literature is really important to me.) on a 
five-point Likert scale from Strongly Disagree to Strongly Agree.  The Cronbach’s alpha 
coefficient reliability for this measure in the current sample was high (α = 0.83). 
 The Poem and Painting Activities scales included 15 parallel self-report items that 
probed frequency of participation in domain-related everyday (e.g., Talk with friends or 
family about poetry; Talk with friends or family about poetry) and professional (e.g., 
Teach others about poetry; Teach others about poetry) activities.  All items were 
presented using a five-point Likert scale ranging from Never/Rarely to About Daily.  The 
inclusion of both everyday (n = 9) and professional (n = 6) activities is consistent with 
the definition of individual interest in the Model of Domain Learning (Alexander, 2003).  
The reliabilities of the Poem and Painting Activities measures were also high in this 
sample (α = 0.82 and 0.91, respectively). 
 It was expected that the Individual Interest measure would discriminate 
participants competent from in the domains from those who are not.  It was expected, in 
particular, that English education students would demonstrate higher mean scores on the 
literature items on Domain Interest scale and more frequent engagement in literature-
related activities than the Art Education students.  Likewise, the Art education students 
were expected to show preference for art on the Domain Interest scale and report 
engaging in art-related activities than the English education sample.   
 The data bore out these predictions.  On the Domain Interest measure, the English 
education students (M = 4.58, SD = 0.47) reported significantly higher literature interest 
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than did the Art education students (M = 3.57, SD = 1.02; F (1, 23) = 6.07, p < 0.05, ηp
2 
= 
.31).  Likewise, the Art education students (M = 4.92, SD = 0.19) reported being more 
interested in art than did their English education peers (M = 4.38, SD = 0.56; F (1, 23) = 
5.73, p < 0.05, ηp
2 
= .31).  As well, English students (M = 2.10, SD = 0.58) reported 
engaging in significantly more frequent poetry-related activities than did Art students (M 
= 1.44, SD = 0.50; F(1, 23) = 9.40, p < 0.05, ηp
2 
= .28); while Art education students (M 
= 2.72, SD = 0.47) reported engaging in painting-related activities more frequently than 





 Participants reported their comprehension processes through an offline and an 
online measure.  As discussed previously, both offline and online measures are widely 
considered valid indicators of the comprehension processing (e.g., Veenman, 2005).  In 
this study, measures were analyzed using a verbal protocol analysis (Ericsson & Simon, 
1993; Pressley & Afflerbach, 1995) and inter-rater reliability was determined at the level 
of the resultant coding schemes and between coding schemes. 
 Offline.  Participants completed an open-ended, self-reported, prospective 
measure of comprehension processes for the poem and painting tasks, respectively.  In 
particular, participants received the following verbal directions before beginning the 
poem comprehension task (similar instructions were given for the painting 
comprehension task): 
In a moment, you will receive a poem.  You will have a few minutes to study it 
using any method you choose with the goal of understanding it as best you can. 
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The study period will be untimed.  Afterward, I am going to test your 
comprehension of the poem.  What things are you going to do to help you 
comprehend the poem so that you can be successful on the test? 
Participants were asked to write down their anticipated poetry comprehension processes.  
The directions were repeated in writing on the measure. 
 Online.  Participants engaged in four think-aloud protocols in order to provide 
real-time reports of their comprehension processes in relation to the poem and painting, 
respectively.  In particular, for both the poem and painting conditions, participants were 
directed to think aloud at two time points: while studying the composition and again 
during completion of the comprehension measure.  They also participated in a think aloud 
practice session using a math computation problem prior to engaging in the studied think 
aloud sessions.  Audio recordings were made of all think aloud protocols. 
 Think aloud during the study phase of the tasks.  Participants were directed to 
think aloud while studying the compositions.  Specifically, participants received the 
following verbal directions before beginning the painting comprehension task (similar 
instructions were given for the poem comprehension task):   
In a moment, I will show you a painting and I would like for you to study it.  
While you are studying the painting, I would like you to talk out loud so I know 
what you are doing, thinking, and feeling.  Imagine that you are turning up the 
volume of your thoughts and emotions as you exploring the meaning of the 
painting, and say anything and everything that is happening.  Don’t censor your 
activities, thoughts, or feelings, even if it seems silly.  If you are not saying 
anything for longer than five seconds, I will remind you to talk out loud.  Do you 
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have any questions about how to think and feel out loud?  Now, I am going to ask 
you to talk out loud while you study the painting and explore its meaning.  After 
you are finished studying it, I will test your comprehension of the painting.  Let 
me know when you are finished.  
 These think-aloud directions were developed in consideration of three criteria: 
purpose, neutrality, and emotional response.  First, participants were directed to study the 
compositions (versus enjoy or look at or other more general term), as this has been shown 
to increase text comprehension processing in think-aloud contexts (van den Broek, Lorch, 
Linderholm, & Gustafson, 2001).  Second, according to Pressley and Afflerbach (1995), 
neutral think-aloud directions are more defensible than directions the prompt particular 
process, particularly in cases like the current study, in which the goal is to learn about the 
processes that people naturally use in poem and painting comprehension context.  Thus, 
the directions in the present study were neutral.  Finally, Eva-Wood (2004) demonstrated 
that, when reading poetry, individuals directed to voice their thoughts and feelings in a 
think aloud context identified more poetic devices, expressed greater interest, made more 
elaborative comments, and demonstrated deeper understandings of the poems than those 
who were directed only to think out loud.  As emotion is also perceived as critical to 
interpreting paintings (Barrett, 1994), and in an effort to maximize the range of processes 
articulated in the study, participants were likewise directed to express their thoughts and 
feelings in both poem and painting think aloud protocols.   
 Think aloud during completion of the comprehension measures.  Participants 
were also asked to think aloud while completing the comprehension measure under the 
assumption that additional comprehension processes not articulated during the study task 
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might be elicited.  Specifically, participants were given the following directions prior to 
receiving the painting comprehension measure (similar instruction preceded the poem 
comprehension measure): 
In a moment, I will give you the painting test.  While you are completing the test, I 
would like you to continue to talk out loud so I know what you are doing, thinking, 
and feeling as you read and respond to the questions. 
Comprehension Outcomes 
 Participants also completed measures of comprehension outcomes in the poem 
and painting conditions (appended as F and G, respectively).  These parallel measures 
each contained four multiple choice and two constructed-response questions.  The 
multiple-choice items required participants to integrate or interpret information in the 
compositions (for a discussion of integration/interpretation items, see National 
Assessment Governing Board, 2011).  For instance, the poem and painting 
comprehension measure included the following items, respectively: 
What best describes the symbolism of the bird in the 
poem? 
A. Artistic inspiration 
B. Freedom 
C. Peace 
D. A dream state 
 
What best describes the symbolism of the birds in the 
painting? 
A. Artists’ relations to their work 
B. Relations among family members 
C. The cycle of life 
D. Interpretive layer between the artist and the audience 
 In contrast, the constructed response addressed participants’ critiques or 
evaluations of the compositions (for a discussion of critique/evaluation items, see 
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National Assessment Governing Board, 2011).  For example, participants were asked to 
respond to the following constructed-response prompts: 
Do you think the title of the poem "To Paint a Bird’s Portrait" is a good title 
for the poem? Explain why or why not using evidence from the poem. 
 
Do you think the title of the painting “The Creation of Birds” is a good title 
for the painting? 
Explain why or why not using evidence from the poem. 
 The format of the comprehension measures reflects the format of the 2011 NAEP 
reading tests for 12
th
 grade (National Assessment Governing Board, 2011).  NAEP 
reading was chosen as a model because the construction of its framework and items 
follows a complex and highly rigorous process, including a number of domain experts.   
 The poem and painting comprehension outcome measures were reviewed by 
experts in Western literature and visual art, respectively, for accuracy and appropriate 
complexity for the sample.  However, the participant’s’ responses on these measures 
were not analyzed in the current study. 
Demographics   
Participants also completed a general background questionnaire directing them to 
self-report their sex, age, race, majors, minors, year in school, current grade point 
average, and whether or not they are native English speakers (appended as Appendix H).  
These demographic data were collected for descriptive purposes only; no attempt was 





 The materials for the study included the poem and painting about which the 
participants generated comprehension processes.  The poem and painting were chosen for 
the study because they both a) reflect a shared surface similarity (i.e., painting birds) as 
well as a potentially-inferable universal theme (i.e., the creative process), thus 
minimizing the impact of dissimilar prior knowledge on the comprehension processes; b) 
are appropriately complex for the participants’ level of expertise, thus limiting a floor or 
ceiling effect in these data, as cautioned by Pressley and Afflerbach (1995); and c) were 
predicted to be novel to the participants, thus eliciting authentic comprehension processes 
unimpeded by prior conceptions about the compositions.  For these reasons, the 
compositions were expected to be parallel.   
Poem 
 The poem used in the study was To Paint a Portrait of a Bird by Jacques Prévert 
(1946), translated into English from the original French verse (Michaud, 2011).  The 
poem is included as Appendix I.  When read at the surface, the poem describes a series of 
directions for painting the picture of a bird.  However, Fey (1949) suggests that a deeper 
examination of the composition reveals Prévert’s credo of art-making.  The nature of 
poetry suggests, however, that multiple interpretations are plausible.  The poem was 
presented to the participants on one side of an 8 ½ x 11 inch sheet of paper with line 
numbers. 
Painting 
 The painting used in the study was The Creation of Birds by Remedios Varo 
(1957).  The painting is included as Appendix J.  This surrealist style painting depicts an 
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owl-human artist painting a bird using paint excreted by a vaguely technical object and a 
drawing utensil connected to a stringed instrument embedded in the artist’s chest.  As 
well, the artist is holding a prism through which light streams from an open window, 
seemingly bringing the painted bird to life.  According to Kaplan (1980), in this painting 
Varo examines the interplay of science, nature, and divinity in the creative process.  
Again, however, as with the poem, other interpretations are plausible. 
 The painting was presented as a full-color print and re-sized to fit a standard 8 ½ 
x 11 inch sheet of paper. The title of the work, artist, and year of publication were 
included with the painting.  Even though the painting was a reproduction, previous 
research suggests that this does not impact participants’ analysis (Locher, Smith, & 
Smith, 1999).   
Procedure 
 English and Art education majors meeting the inclusion criteria were recruited 
through their respective departments.  Participants completed the approximately 45-
minute long study in one session in a laboratory setting and were compensated for their 
participation with a $15 gift card to a popular retailer.   
Upon arrival at the study site, participants completed consent forms, demographic 
questionnaire, and individual interest and subject-matter knowledge measures.  Then, 
participants completed the offline comprehension process measure for one composition 
(e.g., painting), engaged in the think-aloud practice session, the measured think aloud, 
and completed the comprehension outcome measure while continuing to think out loud.  
This process was repeated with the other composition (i.e., poem).  Finally, participants 
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were asked if they had questions related to the study, and were thanked, given their gift 
card, and dismissed.   
Prior to engaging in the think aloud for each composition, participants were asked 
if they are familiar with the composition.  No one indicated familiarity either 
composition.  After each think aloud, but before giving them the comprehension measure, 
participants were also asked if the composition reminded them of another painting or 
poem.  With this prompting several participants indicated some associations to other 
compositions that they did not voice in the think aloud context.  These responses were 
retained, but not analyzed in the current study.   
English and Art education participants were counterbalanced across condition (i.e. 
poem-painting or painting-poem) and all verbalizations during the think-aloud portion of 
the study were audio recorded.  
Table 4 
 
Amount of Time Spent Studying the Poem and Painting by Major 
 Poem Painting 






















Note: Time data given in seconds. 
    
Participants spent relatively long periods of time studying the compositions in an 
effort to comprehend them.  Descriptive data for the time spent during the study is 
provided in Table 4.  On average, participants spent 9.14 minutes studying the poem 
(range of 3.43 to 29.67 minutes) and 6.93 minutes studying the painting (range 3.10 to 
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19.38 minutes).  While this amount of time might appear short to those familiar with 
narrative and expository text think aloud studies, it is important to keep in mind that 
poem was fairly short, at only 242 words.  As well, paintings do not have the same 
temporal aspects as text, and thus are not surprisingly shorter in duration.  Moreover, in 
comparison to viewing time in museum contexts, the time participants spent studying the 
paintings in the current study was quite long.  A study by Smith and Smith (2001) found 
that visitors to the Metropolitan Museum of Art spent an average of 27.2 seconds viewing 
artwork in the Museum’s collection, with a median view time of 17.7 seconds.  In light of 
this finding, the roughly seven minutes spent on the paintings suggests that, on average, 
these participants took considerable time on the comprehension activities. 
The range of these data is also noteworthy, in that there was a wide variability in 
the amount of time participants spent studying the compositions.  Anecdotal evidence 
does not suggest that time was related to competence.  Rather, this variability appears to 
be an individual difference factor that is more likely related to situational interest, 
talkativeness, or preference for challenge. 
Data Analysis 
In order to answer the research questions, the data from the offline and online 
comprehension process measures were analyzed and checked for reliability.   
Offline Measures of Comprehension Processes 
Data analysis for the offline comprehension measures entailed an iterative 
protocol analysis involving several steps reflecting common practices in verbal protocol 
analyses (Ericsson & Simon, 1993; Pressley & Afflerbach, 1995).  First, participants’ 
written statements were parsed into thought-units (i.e., t-units) by the author.  A t-unit is 
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an independent clause and all of the subclauses and phrases that accompany it; that is, the 
shortest grammatically allowable sentence (Hunt, 1965).  T-unit analyses are widely used 
in protocol analyses of verbal and written data (e.g., Ackermann, 1990).  Transcripts 
revealed an average of 5.83 poem t-units and 6.38 painting t-units per participant.  
Second, a priori coding schemes for poem and painting comprehension were developed 
using information gathered from the literature.  Next, these coding schemes were applied 
to a random sampling of 20% of the poem and painting offline measures and revised in 
light of emerging post hoc trends in these data.  This process iterated using additional 
20% random samplings of these data until the coding scheme reached saturation.   
At scheme saturation, the author created code books for poem and painting 
comprehension processes, respectively, including the codes, descriptions of each code, 
and three sample statements.  Using the code books, two research assistants (one each for 
poem and painting) were trained on the coding scheme and a reliability-retraining process 
occurred in which the author and the research assistant independently coded a random 
sampling of 20% of these data until k > 0.75 reliability was achieved.  Then, both raters 
coded an additional random sampling of 20% of the data to confirm reliability.  At this 
point, the author independently coded the remainder of the dataset. 
Final reliability statistics, determined with the second random sampling of 20% of 
the data, were k = 0.92 for the Predicted Poem Comprehension measure and k = 0.93 for 




Online Measures of Comprehension Processes 
As with the offline comprehension measures, data analysis for the online 
comprehension measures entailed a multistep, iterative protocol analysis reflecting 
common practices in verbal protocol analyses (Pressley & Afflerbach, 1995).  First, 
recordings of these data were transcribed verbatim and parsed into t-units by the author.  
Transcripts revealed an average of 102.79 poem t-units and 82.46 painting t-units per 
participant during the study portion, and 92 poem t-units and 82.96 painting t-units per 
participant during the test portion.  Second, the think aloud protocols were divided into 
two sections: study and test.  The study section of the transcripts captured participants’ 
language uttered while studying the compositions and the test section reflected their 
utterances during the comprehension test portion of the protocol.  With regard to the test 
portion, the author limited the analysis to language suggesting the participant was 
attempting to comprehend the poem or painting, not the measure itself.  For example, 
statements like “Okay.  This question has four answer choices” were isolated in the 
transcripts and not subsequently analyzed.   
Next, a priori coding schemes for poem and painting comprehension were 
developed using information gathered from the literature; these schemes were the same as 
those used to analyze the offline comprehension process data.  Fourth, these coding 
schemes were applied to a random sampling of 20% of the poem and painting think-aloud 
study transcripts, respectively, and revised in light of emergent post hoc trends in these 
data.  This process iterated using additional 20% random samplings of the study 
transcripts until the two coding schemes reached saturation.  Then, the two schemes 
derived from the study portion of the transcripts were applied to the test portion of the 
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transcripts.  During this process, no comprehension process codes were found to be 
particular to the test portion of the transcripts for either poem or painting; that is, the test 
portions did not reveal any comprehension process not already identified in the study 
portions. 
At scheme saturation, the author created code books for poem and painting 
comprehension processes, respectively, including the codes, descriptions of each code, 
and three sample statements.  Using the code books, two research assistants (again, one 
each for poem and painting) were trained on the coding scheme and a reliability-
retraining process occurred in which the author and the research assistant independently 
coded a random sampling of 20% of these data until k > 0.75 reliability was achieved.  
Then, both raters coded an additional random sampling of 20% of the data to confirm 
reliability.   
At this point, the author independently coded the remainder of the dataset and 
determined the frequency of the observed comprehension processes for the study portion 
of the data only.  The frequency of comprehension processes during the test portion was 
not pooled with those identified in the study portion, because the nature of the test 
questions appeared to have influenced the types of comprehension processes used by 
participants.  As such, pooling the data for both portions would have artificially inflated 
the frequency of some processes over others. 
Final reliability statistics, determined with the second random sampling of 20% of 
the data, were k = 0.81 for poem study, k = 0.86 poem test, k = 0.86 for painting study, 
and k = 0.89 for painting test, assuming 24 potential codes per composition. 
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Degree of Overlap between Poem and Painting Comprehension Processes 
At the completion of data analysis relative to the offline and online measures, the 
author pooled, by composition, the comprehension processes identified in the offline and 
online measures, and created a Poem and a Painting Comprehension Processes code book 
reflecting the verified coding schemes.  These code books included the names and 
descriptions of the poem and painting comprehension processes subprocesses identified 
before, during, or after studying.  As well, the code books included two example 
statements per comprehension subprocess. 
 At this point, a third data analytic procedure was undertaken at the comprehension 
subprocesses level to determine the degree of overlap between the final Poem and 
Painting Comprehension Processes coding schemes, so as to answer the research 
questions guiding the study.  In this effort, both code books were temporarily altered: 
names of each code were blanked out, so that only the descriptions of the 48 codes (i.e., 
24 poem comprehension subprocesses and 24 painting comprehension subprocesses) and 
sample statements remained.  As well, codes in the Painting Comprehension Processes 
code book were randomly reordered to eliminate order effects.   
The altered code books were then given to a doctoral student in the Department of 
Human Development, Learning, and Quantitative Methodology who was familiar with 
the nature of the study and with the TSC framework broadly, but not with the identified 
comprehension subprocesses in the study or with the coding schemes.  As well, the 
independent rater was given criteria for identifying trans-symbolic and symbol-specific 
comprehension processes.  Specifically, she was told to identify as TS codes that that 
appeared to “overlap” the two coding schemes and did not seem to rely heavily on 
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language or visual display.  Likewise, she was told to identify as SS codes that appeared 
to not have correlates in the other scheme because they were heavily reliant on language 
or visual display.  In so doing, the independent described each of the 48 codes as either 
TS for trans-symbolic or SS for symbol-specific.  Of the 48 potential codes, the 
independent rater correctly identified 46.  This translated into a reliability of k = 0.86, 
when assuming 31 possible correct designations: 17 trans-symbolic (i.e., the same 17 




CHAPTER FOUR: RESULTS 
 Data analytic efforts resulted in the identification of comprehension processes 
associated with the poem and the painting, as well as a number of manifestations of these 
processes.  For clarity, manifestations of the comprehension processes are termed 
subprocesses throughout.  This chapter presents the identified poem and painting 
comprehension processes and subprocesses descriptively and numerically, and then 
examines them in light of the three research questions guiding the study.  Specifically, 
commonly observed poem and painting comprehension processes and subprocesses are 
compared with predictions from literatures on poem and painting comprehension and the 
Trans-Symbolic Comprehension framework.  As such, this chapter is organized into six 
sections: commonly-occurring poem comprehension processes and subprocesses, 
commonly-occurring painting comprehension processes and subprocesses, trans-
symbolic comprehension processes and subprocesses, poem-specific subprocesses, 
painting-specific subprocesses, and synthesis of findings.   
Commonly-Occurring Poem Comprehension Processes and Subprocesses 
As presented previously in Table 1, a number of predicted poem comprehension 
processes was discerned from the literature, including connecting to prior knowledge, 
inference-generation, synthesizing, responding emotionally, evaluating, using the poem’s 
title, interrogating the author’s purpose, drawing conclusions (e.g., symbolism, 
mood/emotion of the poem, or historical implications), intertextuality, identifying 
multiple perspectives, identifying literary and stylistic devices, identifying and using text 
genre and structure, and predicting, among others.  These poem comprehension processes 




















Inferring and Interpreting About the 
Poem 
Characters, Actions, Context, or 
Relations 
Local Meaning 










Rule of Significance 
General Prior Knowledge 
 








Note.  The eight comprehension processes are in italics to distinguish them from 
the 24 subprocesses. 
 
Analysis of participants’ transcribed offline and online comprehension measures 
revealed many of these predicted poem comprehension processes, as well as processes 
that were not evidenced in previous studies.  Specifically, as shown in Table 5, 
participants frequently engaged in eight observable poem comprehension processes, 
encompassing 24 subprocesses.  The eight poem comprehension processes were 
rereading, observing, activating prior knowledge, inferring and interpreting about the 
poem, inferring and interpreting from relevant knowledge, monitoring comprehension, 
responding to the poem, and planning.  These eight commonly-observed poem 
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comprehension processes and their associated subprocesses are presented here 
descriptively and numerically. 
Descriptive Findings of Poem Comprehension Processes   
Definitions and examples of each of the eight frequently observed poem 
comprehension processes and the 24 subprocesses are provided in Table 6.   
Rereading.  Protocol analysis revealed that participants went back to the text 
after initially reading it to either reread or paraphrase portions of it.  Rereading text 
occurred throughout the study portion and test portion of participants’ think alouds.  
Plans to reread text were also revealed in the prospective, offline measure.   
Rereading and paraphrasing efforts seemed to occur for several reasons during 
and after studying.  Paraphrasing often occurred immediately following the initial reading 
or reading of text, likely in an effort to hold those portions in memory or to translate them 
into different words for increased comprehensibility.  Both rereading and paraphrasing 
statements also seemed to relate to clarifying and verifying interpretations, particularly 
during the study portion.  For example, some participants made statements indicating a 
breakdown in comprehension and immediately followed this monitoring statement with 
instances of rereading or paraphrasing, seemingly in an effort to clarify their 
misunderstanding.  Likewise, some participants reread or paraphrased text after making 
an inferential or interpretive statement, perhaps in an effort to verify their emerging 
comprehension. 
Instances of rereading and paraphrasing text found in this study are in line with 










Reading verbatim from the poem text that 
has been previously read. 
“Wait.  Wait years if need be.” 
“Gently shut the door with the brush. Then paint out the bars one by one.” 
 
Paraphrasing 
Paraphrasing parts of the poem into more 
familiar terms. 
 
Okay, so the first thing you’re going to do is paint the cage with something 
nice in it. 




Noting structural characteristics of the 
poem. 
My first thought is that [the poem] is really long. 




Noting punctuation characteristics of the 
poem. 
Looking at it, there’s very little punctuation. 




Reading aloud text features of the poem 
(e.g., title, author, year of publication, 
dedication) 




Activating Prior Knowledge 
General Knowledge 
Activating general prior knowledge, but not 
observably using that knowledge to infer or 
interpret. 
This reminds me that cicadas are going to be here again.  Ugh 





Activating prior knowledge of other 
compositions, but not observably using that 
knowledge to infer or interpret. 
 
 
Oh, another bird one. 
I’ve read poems about birds before.   
 
Literature Knowledge 
Activating literature-related prior 
knowledge (including knowledge of poetry), 
but not observably using that knowledge to 
infer or interpret. 
 
It’s not a sonnet—too long. 
Maybe the bird theme happens a lot [in poetry]. 
 
Inferring and Interpreting About the Poem 
Characters, Actions, Context, or Relations 
Making inferences about the state of the 
characters or actors in the poem or the state 
of the world depicted. 
“Gently shut the door with the brush.” So we are trapping it. 
Okay, the painter is in a forest, maybe. 
 
Local Meaning 
Constructing interpretations of parts of the 
text. 
 
[Reads lines.] Maybe its saying that people get so focused on the end results 
that everything just becomes a means to that end. 
[Reads lines]. It’s like working backwards. You paint the cage first then the 
bird goes in it. And then you paint away the cage so you just have a bird next 
to a tree. 
 
Overall Meaning, Theme, or Purpose 
Constructing holistic or thematic 
interpretations of the poem. 
 
I feel like the author is saying that there are certain things that, as an artist, 
you should work so hard to replicate.  Instead, just appreciate it and enjoy it. 
There is omnipresence in the poem.  By that, I mean a God presence, 
inventing and the role of nature’s inventor. 
 
Aspect-Specific Symbolism 
Identifying symbols or symbolic language 
and translating the meaning of the symbols. 
 
The bird is the idea.  And you have to let the idea come to you.  You have to 
be open to ideas. 
So you can take out one of my feathers and you can make me your own by 





Constructing interpretive conclusions based 
on a generalization of the mood, 
atmosphere, or tone portrayed in the poem. 
 
This is all feeling very sinister-like. 
I feel like a tonal shift occurs, right here. 
 
Author 
Constructing interpretive conclusions based 
on the poet’s perceived purpose, goal, or 
character. 
 
I think the poet is very hopeful that his [inspiration] will come and will wait 
years for it to come to him. 
Maybe the author has some kind of confinement issue. 
 
Inferring and Interpreting from Relevant Prior Knowledge 
Poem-Specific Features 
Constructing interpretive conclusions based 
on text features (e.g., author, year of 
publication, dedication) 
So Elsa must be the painter.  Or maybe the bird? 




Constructing interpretive conclusions based 
on other compositions. 
 
So this line kinda matches the painting I just looked at, in that the artist is 
kind of interacting with his painting very literally.  It was portrayed that 
way—very literally—in the painting, too. 
Birds in a cage reminds me of Maya Angelou. But this doesn’t seem like it 
has to do with slavery or putting people in a cage. 
 
Literary Devices 
Constructing interpretive conclusions based 
on literary or poetic devices used in the 
poem. 
The author is using imagery to communicate the idea of capturing a moment 
or capturing something. 
The meter of the poem is very short, succinct lines. It’s kind of elongating 
things in a way.  That symbolizes the way you have to wait for the bird for 
so long. 
 
Rule of Significance 
Constructing interpretative conclusions 
based on the perception that everything 
included in the poem is important. 
 
Okay, so what comes at the end has to be important. 
Now I’m starting to think that I’m reading much more into this—the guy 




General Prior Knowledge 
Constructing interpretive conclusions based 
on general knowledge, including general 
literature knowledge. 
 
A lot of times artists hit brick walls, either with individual paintings or with 
their work as a whole. 
Think of like important people having to sit there just hours having their 
portrait painted. Can’t move, can’t be very much fun. Maybe it’s about how 
people sitting having their portrait painted is like sitting in a cage, and then 
you paint away the cage.  
 
Responding  
Reacting or responding to the poem, both 
from evaluating and affective stances. 
I think [the perceived message of the poem] is cute. 





Monitoring comprehension of the overall 
message, theme, or purpose of the poem. 
Oh, my gosh! That’s [the meaning]! 
[Rereads portion of the text.] Okay, that makes me kinda go against 
everything I just thought about the poem. 
 
Local or Aspect-Specific 
Monitoring comprehension of the meaning 
or purpose of particular sections or aspects 
of the poem. 
 
The repetition…I don’t know why he’s using it.  What does it mean? 
“A sign you can sign.” Is that a typo?  That doesn’t make sense to me. 
  
Being Efficacious 
Expressing belief that the reader will or will 
not be successful in comprehending the 
poem. 
It is going to be hard to understand the whole thing. 




Overtly stating behaviors or strategies that 
the reader plans to use to understand the 
poem. 
Since it makes no sense, I’m gonna have to read [this section] again. 
So, I’m going to read straight through and probably get a general idea. 
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Observing.  Participants made statements revealing that discernible aspects of the 
poem had captured their attention.  Specifically, participants observed the structure of the 
poem (e.g., the short lines, its length) and its use of punctuation or lack thereof.  Instances 
in which participants read the title, author, year, or dedication line were also recorded as 
observations.   
Observations about the poem occurred before, during, and after studying.  In the 
prospective, offline measure, participants indicated that they planned to note the structure 
of the poem and its text features, in particular.  During the study portion, participants 
made observations about the poem throughout, but more frequently at the outset.  As one 
question on the comprehension test specifically directed participants to examine the poem 
for repetitive words, observations about structure were noted in the test portion of these 
data.  The identification of observations in these data is in line with previous research on 
poem comprehension (e.g., Peskin, 1998, 2010). 
Activating prior knowledge.  Participants made statements reflecting an effort to 
activate prior knowledge with respect to the poem, but did not observably generate an 
inference or interpretation from that activation.  Three types of prior knowledge 
activation were evidenced, related to general knowledge, literature knowledge, and 
intertextual knowledge.  In making these distinctions, unless a knowledge-activation t-
unit was focused on literature knowledge or intertextual knowledge, it was coded as 
general.  For instance, one participant observed, “This is not a sonnet—too long.”  This 
statement was coded as activating literature knowledge, because it specifically referenced 
poetry.  Likewise, in instances when participants stated that they were thinking about the 
painting they had just seen, but did not go on to identify how the poem and painting were 
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related, these statements were coded as activations of intertextual knowledge.  However, 
statements like “This reminds me that cicadas are going to be here again.  Ugh,” which 
did not reference literature or another composition, were coded as general knowledge 
activation. 
In determining whether a statement was coded in the activation category rather 
than in an inferring and interpreting category, it was necessary to look at the statement in 
context, usually across t-units.  For example, when taken alone, the t-unit “Birds in a cage 
reminds me of Maya Angelou,” appears to be an activation of prior knowledge.  
However, in its full context, this statement is better described as the source of an 
inference (i.e., coded as inferring and interpreting from literature knowledge): “Birds in a 
cage reminds me of Maya Angelou.  But this doesn’t seem like it has to do with slavery 
or putting people in a cage. So the bird must be symbolizing something else.”  It was 
therefore essential to consider t-units in context with one another to determine if an 
activation statement, versus another comprehension process, was present.   
Activations occurred primarily in the study portion of the transcripts, with few 
activations observed during the test period and no activating statements identified in the 
offline, prospective measure.  This is likely due to the fact that activations were defined 
here as being divorced from inferential and interpretive efforts.  As such, it would not be 
expected that participants would plan to merely activate prior knowledge before studying.   
For the same reason, the activation code as used here is not reflected in previous 
poem comprehension studies.  Generally, previous studies presumed that activation of 
prior knowledge is componential of efforts to use that knowledge to infer or interpret.  
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However, these data reveal instances in which that does not occur or, at least, the relation 
between the activated knowledge and interpretive efforts was not observable. 
 Inferring and interpreting about the poem.  Participants made statements that 
seemed to reflect an effort to meaningfully and reasonably relate portions of the poem 
one another and with relevant prior knowledge.  These efforts were considered inferences 
and interpretations about the poem and occurred before, during, and after studying it.  Six 
types of inferences or interpretations were commonly observed in these data, relating to 
generating inferences about the nature of what was being described in the poem (i.e., 
characters, actions, context, or relations), interpreting the meaning of brief sections of the 
poem, identifying and interpreting symbols or symbolic language, interpreting the overall 
meaning or message of the poem, making inferences or suppositions about the poet, and 
interpreting the mood or tone of the composition.  These inferential and interpretive 
statements were distinguished from prior knowledge activations by their role in an 
observable meaning-making effort. 
 Often, inferences and interpretations were followed by rereading or paraphrasing.  
For example, the following section of a transcript suggests that the participant is asserting 
her idea that the overall message of the poem is a life lesson.  
I think that it’s more of an instruction on how to live better than it is anything 
else.  The way the directions are set up: “To paint likewise the green leaves and 
fresh breeze the sun’s scintillation and the clamor of crickets,” the alliteration.  It 
kind of makes you really think about the small things that might be important to a 
bird, or important in life that you don’t pay attention to. So I definitely think that 
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this poem has a lot of meaning on how to be patient, and respect the small things 
in life, and to recognize the beautiful things.  
In this section, the participant makes an inferential statement and rereads and 
paraphrasing portions of the poem in an effort to verify her assertion.  This pattern was 
evidenced many times in the study and test transcripts.  However, again, this pattern was 
only evident when considering groups of sequential t-units.  The finding that participants 
made inferences and interpretations about the poem is in line with previous literature on 
poem comprehension processes (e.g., Earthman, 1992; Eva-Wood, 2004; Hemphill, 
1999; Peskin, 1998, 2010; Shimron, 1980). 
Inferring and interpreting from relevant knowledge.  In coding the referents of 
the inferences and interpretations (i.e., inferring and interpreting about the poem), several 
knowledge or experiential sources were also commonly discernible.  As such, instances 
when participants overtly stated the source of their inferences and interpretations were 
coded in these data.  Participants were found to infer and interpret from five sources: 
poem-specific features (e.g., author, year of publication), other compositions (most 
commonly the painting), literary elements in the painting (e.g., figurative language), a 
perceived rule of significance, and general prior knowledge.  As with the Inferring and 
Interpreting About code, general knowledge was only coded as such if the stated source 
was not poem-specific features, other compositions, literary elements, or a perceived rule 
of significance.  As well, multiple t-units were often necessary to determine instances 
when participants overtly noted the source of their inference or interpretation. 
Frequently, participants attempted to coordinate their interpretations of the poem 
and the painting.  For example, a participant who saw first the painting said,  
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I was thinking it was kind of like the process of painting something, but I don’t 
think that’s necessarily it. I definitely think that my mind is trying to relate what I 
just saw in the painting with what I’m reading now. I’m wondering because 
they’ve both been preselected if there is some kind of correlation? If I’m 
supposed to come to this correlation.  Like if I read the poem first, I might have a 
different opinion of what the poem is than having seen the painting first. 
This effort was not unexpected; indeed, compositions were counter-balanced in an effort 
to mitigate the influence of one composition over the other. 
Statements in which participants’ attempted to infer or interpret, but were 
unsuccessful, were also coded in this category.  Unsuccessful interpretations from 
relevant knowledge were most frequently noted with respect to poem-specific features.  
Participants appeared very frequently to try to activate knowledge about the poet and the 
year of publication, in particular, but were unable to do so because they did not have the 
requisite knowledge.  For example, at the start of the study period, a participant stated, 
“I’m trying to look at the author, who I don’t recognize,” and later, during the middle of 
the study period, said again, “I wish I knew something about the author.”  Despite the 
unsuccessful nature of this attempt, it was coded as an inference or interpretation from 
poem-specific features, because the participant was clearly making an effort to do so.  
While this statement could have been coded as an unsuccessful activation, rather than an 
unsuccessful inference, it was assumed that participants were attempting to activate 
poem-specific knowledge for the purpose of interpreting the poem.  As such, this class of 
statements was coded in this category. 
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It is important to note, however, that the sources of a participants’ inference or 
interpretation were not always overtly stated.  If a participant did not expressly indicate 
that source, it was not coded; that is, not every inferences or interpretation about the 
poem received a from code.  Additionally, as with other codes, statements in which 
participants observably made an inference or interpretation from relevant knowledge was 
often only discernible by looking across t-units. 
As with the previous section, the finding that participants made inferences and 
interpretations about the poem from relevant knowledge is in line with previous literature 
on poem comprehension processes (e.g., Earthman, 1992; Eva-Wood, 2004; Hemphill, 
1999; Peskin, 1998, 2010; Shimron, 1980).  However, the grouping made here, 
discriminating between inferring and interpreting about the poem and from relevant 
sources is not made elsewhere; the about and from designations are combined in previous 
research. 
 Responding to the poem.  This code reflected statements in which participants 
responded to the poem, either from an aesthetic-evaluative or an affective stance.  For 
example, “The author does a great job with the imagery in this section.  I feel like I’m 
there,” revealed the participants’ aesthetic-evaluative effort, while the statement, “I think 
[participant’s interpretation of the overall meaning of the poem] is cute,” appeared to be 
sourced from the participant’s emotions.  These two types of responses were collapsed 
into a single code, however, because the source of many of the participants’ responsive 
comments was unclear.  For instance, while “This poem is really interesting!” was clearly 
codable as responsive, without further explanation from the participant, it was impossible 
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to determine whether the interestingness of the poem was due to its literary qualities or 
reflected an emotional response by the reader.   
Often, responsive statements were made by participants at the very beginning of 
the study period, perhaps representing their initial impression of the composition, or 
toward the end of the study period, signaling their overall assessment of its quality or its 
pleasantness.  As well, participants responded to the poem during the test portion, usually 
in relation to questions about the meaning of its overall meaning.  However, there were 
very few instances wherein participants planned to respond to the poem before reading it, 
as evidenced by infrequency of responsive statements in the prospective, offline 
measures.   
The identification of responsive statements in these data reflects previously 
identified poem comprehension processes in the literature (e.g., Eva-Wood, 2004; 
Hemphill, 1999; Peskin, 1998). 
Monitoring.  Participants’ statements also revealed that they were monitoring the 
degree to which they understood the meaning of the poem, both globally and locally, and 
had perceptions about their ability to comprehend it.  In these data, participants made 
positive monitoring statements about their emerging understanding of the poem or its 
component parts (e.g., “Oh, that’s what that means!”) and negative monitoring statements 
noting comprehension breakdown (“A sign you can sign. Is this a typo?  That doesn’t 
make sense to me.”).  This occurred at the level of the poem overall (e.g., “Okay, [the 
portion of text just read] makes me go against everything I just thought about the 
poem.”), as well as for portions or specific aspects of it (e.g., “The repetition…I don’t 
know why he’s using it.  What does it mean?).   
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Global and local monitoring statements occurred at all points in the study portion 
of transcripts—upon initially seeing the poem or early on it the initial reading of it, 
during the middle of the study period, and at the end of the study period, at which point 
individuals often made conclusions about their global understanding of the poem.  As 
well, participants overtly monitored their comprehension in the test portion, most often in 
response to the questions assessing the poem’s overall meaning and purpose.  However, 
there were no examples of global or local monitoring statements in the prospective, 
offline comprehension measure, suggesting that participants did not consider monitoring 
comprehension to be essential to understanding the poem, or at least did not think to say 
so. 
Protocol analysis also revealed instances in which participants voiced beliefs 
about their ability to comprehend the poem.  For instance, after observing the length of 
the poem, one participant predicated, “It is going to be hard to understand the whole 
thing.”  Most of the time, these statements revealed the concern that participants would 
not be successful in their comprehension efforts.  These type of statements are described 
here as efficacious, as they appear to be in line Bandura’s (1997) notion of self-efficacy, 
which he defined as “individuals’ confidence in their ability to organize and execute a 
given course of action to solve a problem or accomplish a task” (p. 3).  In this case, the 
task was the successful comprehension of the poem. 
Efficacy statements occurred solely in the study portion of the transcripts.  
Participants did not plan to be efficacious, as revealed by the prospective, offline 
measure, and they did not note their perceived abilities or inabilities in the test portion.  
During the poem study portion, efficacy statements occurred primarily at the outset, 
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before or early on in the initial reading of it.  However, there were a few instances of 
efficacy assessments during the middle portion of the study period, usually following a 
monitoring statement, in which participants noted their difficulties with comprehending 
the poem. 
Previous studies of poem comprehension processes have identified instances of 
global and local comprehension monitoring (Peskin, 1998; Shimron, 1980), so this 
finding is in line with predictions from previous research.  However, the finding that 
participants were efficacious with respect to comprehending the poem in these data 
represents another possible extension of the poem comprehension literature; no previous 
studies have identified efficacy statements in the context of poem comprehension, despite 
the fact that perceived self-efficacy has been shown to be a predictor of text 
comprehension success (Oddney, 2011). 
Planning.  Participants also made statements revealing plans and efforts to use 
strategies to understand the poem, before, during, and after studying it.  For example, one 
participant, upon monitoring a comprehension breakdown, stated, “Since this makes no 
sense, I’m gonna have to read [this section] again.”  These planning statements occurred 
at several different points.  Of course, the prospective, offline comprehension measure 
was designed to elicit planning statements, as participants were directed to articulate what 
they planned to do to help them understand the poem.  During the study period, planning 
statements often occurred prior to beginning to read the poem, when participants 
vocalized their expectations for what they were going to do to understand it.  Planning 
statements were also made in the middle of the study period and during the test portion, 
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often immediately following a monitoring or inferential statement.  For example, one 
participant made the following series of statements during the study portion:  
I feel like the author is saying that there are certain things that, as an artist, you 
shouldn’t work so hard to replicate. Instead of trying to capture it, just appreciate 
it and enjoy it…. Sometimes the bird comes quickly but it can just as well take 
many years before deciding.  That’s an interesting line. I feel like I don’t know 
how that exactly fits into the idea of not capturing freedom ,because I'm not trying 
to capture nature.  I don’t know I'm not really sure how that fits in.  Let’s see. 
[Rereads 17-19.] 
As evidenced, this participant monitored a breakdown in comprehension and then 
planned a strategy to ameliorate this breakdown.   
This pairing of monitoring and planning statements appeared often in the 
transcripts, both in relation to comprehension failures as in this example, but also with 
regard to emerging understanding.  In the latter case, this manifest as a t-unit indicating 
the participant had had a comprehension breakthrough, and then made statements 
revealing the plan to go back and look for evidence in support of the emergent 
understanding.  Again, however, these patterns were only discernible when looking 
across t-units in the transcripts. 
Planning as comprehension process is not explicitly described in previous studies 
of poem comprehension.  However, Peskin (1998) noted that participants would often 
state confusion or disorientation (i.e., make monitoring statements) and then backtrack, 
reread, or skip problematic portions of the poem.  Thus, this study alludes to planning, 
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but does not describe it as such.  The delineation of planning in this study may, therefore, 
contribute to the poem comprehension literature. 
Numeric Findings of Poem Comprehension Processes 
In addition to identifying types of poem comprehension processes, the frequency 
of their use by participants was also determined, but only with respect to the study 
portion of these data.  This delimitation was made due to the nature of the prospective, 
offline measure and the nature of the comprehension test.  Counting the frequency of 
planning statements across the offline and online measures was questionable, for 
example, because all of the statements in the prospective, offline measure were 
comprehension plans.  Indeed, the directions specifically asked participants to identify 
what they planned to do to understand the poem.  Moreover, it was unlikely that 
participants would articulate plans to activate but not use prior knowledge, monitor 
comprehension, or be efficacious.  Likewise, the nature of the comprehension test 
necessarily cued participants to focus on local and global inferences and interpretations of 
the poem, artificially inflating the frequency of related statements.   
In contrast, the study portion of these data was not similarly cued or constrained, 
allowing poem comprehension processes to unfold more naturally.  Also, all of the 24 
subcodes of the commonly-occurring processes were evidenced during the study period; 
no code occurred only in the prospective measure or in the test portion.  For these 
reasons, frequency counts are constrained to the poem study portion of these data. 
The frequencies of rereading and paraphrasing were also not calculated, even in 
the study portion of these data.  This delimitation was made because large portions of the 
poem were often reread and paraphrases occurred so frequently that the total number of 
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analyzed t-units would have been artificially inflated.  The frequencies and relative 
proportions of the retained poem comprehension processes and subprocesses occurring 
during the study portion are presented in Table 7. 
These data reveal relatively few activations of prior knowledge, at least in relation 
to what might be expected (4.23% of t-units).   As discussed in the foregoing, however, 
this was likely due to delimitation of activating prior knowledge for this coding scheme.   
In comparison, the frequency of participants inferring and interpreting from relevant 
knowledge was significantly higher (12.04%), suggesting that participants activated and 
then observably used prior knowledge more often than not.   
Even more frequently, participants made inferences and interpretations about the 
poem.  Collectively, these subprocesses comprised almost half of the t-units in this 
analysis (48.63%).  Of these, most were directed at understanding localized portions of 
the poem (e.g., brief sections), symbols and symbolic language, and overall meaning.  
The relative frequency of these subprocesses may be due to the difficulty of the poem and 
the considerable effort participants put for the made sense of it.  This conclusion is also 
supported by the high frequency of monitoring statements, which comprised more than 






Frequency of Observed Poem Comprehension Processes Occurring While Studying the 
Poem  
 N Percent 
Observing    
Structure 44 2.56 
Punctuation 19 1.11 
Text Features 60 3.49 
Total 123 7.16 
Activating Prior Knowledge   
General Knowledge 21 1.22 
Intertextual Knowledge 24 1.40 
Literature Knowledge 26 1.51 
Total 71 4.13 
Inferring and Interpreting About the Poem 
Characters, Actions, Context, or Relations 44 2.56 
Local Meaning 210 12.22 
Overall Meaning, Themes, or Purpose  304 17.68 
Aspect-Specific Symbolism 218 12.68 
Mood 32 1.86 
Author 28 1.63 
Total   836 48.63 
Inferring and Interpreting From Relevant Knowledge 
Poem-Specific Features 51 2.97 
Other Compositions 44 2.56 
Literary Devices 26 1.51 
Rule of Significance 40 2.33 
General Knowledge 46 2.68 
Total 207 12.04 
   




Overall 87 5.06 
Local or Aspect-Specific 202 11.75 
Being Efficacious 21 1.22 
Total 310 18.03 
   
Planning                                                      82 5.06 
Notes. Number indicates the number of t-units receiving the code. Percent indicates the 
proportion of Number to the total t-units in this analysis (n = 1719). Total Number is the 
sum of all the codes in that category.  Total Percent indicates the proportion of Total 





Less frequently, participants made inferences about the characters, actions, 
context, or relations depicted in the poem (2.56%).  This may be an artifact of the poem 
used in this study, rather than the nature of poem comprehension generally.  The poem 
comprised a speaker giving “directions” for painting a bird’s portrait to an unstated 
audience.  As a consequence, there were no characters or character interactions about 
which to make inferences and most actions in the poem were stated outright.  There was 
also little information in the poem to determine its context; this did not appear to be 
important.  As such, the relative infrequency of this particular subprocess may not hold 
across other poems.   
Similarly, these data revealed relatively few inferences from poem-specific 
features (2.97%), as well as fewer inferences about the author than might be expected 
(1.63%).  Again, this is potentially due to the fact that the poem was unfamiliar to 
participants and so they could not bring to bear relevant prior knowledge, although, as 
stated previously, many did try.  The difficulty and unfamiliarity of the poem may also 
have impacted the frequency of observed planning (5.06%) and efficacy-related 
statements (1.22%). 
Commonly-Occurring Painting Comprehension Processes and Subprocesses 
A number of predicted painting comprehension processes were drawn from the 
painting comprehension literature, including activating and connecting to prior 
knowledge, inference-generation, responding emotionally, evaluating (e.g., painting 
quality or style of painting), using the painting’s title, interrogating the artist’s purpose, 
making interpretations (e.g., symbolism, mood/emotion of the painting, or historical 
implications), intertextuality, and observing (e.g., objects and their location, color, line, 
106 
 
or action).  Additionally, it was noted that researchers in several studies observed a 
tendency for viewers to construct narratives to tell the story of the painting (e.g., Bruder 
& Ucok, 2000; Franklin, Becklin, & Doyle, 1993).   
Analysis of participants’ transcribed offline and online comprehension measures 
revealed many of these predicted painting comprehension processes, as well as processes 
that were not evidenced in previous studies.   
Table 8 
 
Commonly Observed Painting Comprehension Processes and Subprocesses 
 
Observing 
Agents and Objects 
Location of Agents or Objects 
Characteristics of Agents or Objects 




Activating Prior Knowledge 
General Knowledge 
Intertextual Knowledge 
Visual Art Knowledge 
 
Inferring and Interpreting About the 
Painting 
Characters, Actions, Context, or 
Relations 
Aspect-Specific Symbolism 











Rule of Significance 
General Prior Knowledge 
 








Note. The seven comprehension processes are in italics to distinguish them 
from the 24 subprocesses. 
 
Specifically, as shown in Table 8, participants commonly engaged in seven 
observable comprehension processes, encompassing 24 subprocesses.  The seven 
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comprehension processes were observing, activating prior knowledge, inferring and 
interpreting about the painting, inferring and interpreting from relevant knowledge, 
monitoring comprehension, responding to the painting, and planning.  These seven 
commonly-observed processes and their associated subprocesses are presented here 
descriptively and numerically.   
As predicted by the TSC framework, and as will be discussed subsequently, many 
of the painting comprehension processes overlap those identified as poem comprehension 
processes in the previous section.  To make these relations clear, the painting 
comprehension processes are described here using similar language to that which was 
used to describe the poem comprehension processes. 
Descriptive Findings of Painting Comprehension Processes   
Definitions and examples of each of the seven observed painting comprehension 







Commonly Observed Painting Comprehension Processes and Subprocess with Definitions and Example Statements 
 
Observing 
Agents and Objects 
Noting discernible agents or objects 
I see a bird-like creature. 
There is a guitar. 
 
Location of Agents and Objects 
Noting the proximity of agents and objects to one 
another 
…in a room 
…around her neck 
 
 
Characteristics of Agents and Objects 
Noting the characteristic features of agents or 
objects 
 
The desk is angular, edgy. 
The room is so plain, except for the birds. 
 
 
Action of Agents or Objects 








Reading text associated with painting (e.g., title, 
artist, year of publication), but not observably using 
that knowledge to infer or interpret. 
 
 
“Remedios Varo, Creation of Birds” 
“The Creation of Birds” 
Visual Elements 
Noting colors, lines, and shapes, but not observably 
using that information to infer or interpret. 
The palette is muted greens, reds, yellows, and browns. 






Activating Prior Knowledge 
General Knowledge 
Activating general prior knowledge, but not 
observably using that knowledge to infer or 
interpret. 
So he’s using the music to go through his paintbrush to create song 
birds…nightingales! 
The sleeves of the shirt—tight cuff and loose like that—remind me 
of the skating shirts that men wear when they figure skate. 
 
Intertextual Knowledge 
Activating prior knowledge of other compositions, 
but not observably using that knowledge to infer or 
interpret. 
 
Makes me think of something like Dr. Seuss with all these zig zags 
and weird shapes.  
I am thinking about the relationship with the poem I just read… 
Visual Art Knowledge 
Activating art-related prior knowledge (including 
knowledge of paintings), but not observably using 
that knowledge to infer or interpret. 
In older artworks, light would come through a window, and it was 
referring to the light of god shining down through windows.  I’m 
thinking of northern European works. 
[The composition] is rather classic because we see it goes up into 
the whole triangle thing. 
 
Inferring and Interpreting About the Painting 
Characters, Actions, Context, or Relations 
Making inferences about the state of the characters 
or actors in the painting or the state of the world 
depicted. 
I feel like the owl is a woman for some reason; probably because the 
features on the face are so soft. 
Oh! Something from the paintbrush is coming out of the violin. 
That’s how [the birds] get their song! 
 
Aspect-Specific Symbolism 
Identifying symbols or symbolic objects and 
translating the meaning of the symbols. 
 
Maybe [the bird like character] symbolizes that he’s halfway 
between artist and not artist or art and reality; maybe he’s the bridge 
between real life and what we see in art. 
Here, the birds are coming off the page.  So it’s like, I don’t know, 




Overall Meaning, Theme, or Purpose 
Constructing holistic or thematic interpretations of 
the painting. 
So I guess my interpretation is that [the painting] is kind of showing 
how music and art and any kind of creative expression are 
intrinsically connected.  You can use one to inspire another. 
No matter what gender you are, as a human being you are capable of 
creating art, of creating something meaningful and inspirational. 
 
Mood 
Constructing interpretive conclusions based on a 
generalization of the mood, atmosphere, or tone 
portrayed in the poem. 
 
 
It’s a mysterious painting.  It is happening at early at night, which is 
mysterious. 
The mood is creepy.   And the windows are dark so it looks I think 
that’s what makes it look extra creepy because it’s like night 
outside.  
Artist 
Constructing interpretive conclusions based on the 
painter’s perceived purpose, goal, or character. 
Maybe the artist is comparing himself or other artists to bird and 
how they produce something natural.  
Maybe this room represents Varo’s mind.  [The central figure] is 
using outside things to make art.  So maybe the artist is showing that 
he is thinking outside the box. 
 
Inferring and Interpreting From Relevant Knowledge 
Painting-Specific Features 
Constructing interpretive conclusions based on text 
features (e.g., artist, year of publication) 
 
Looking at the title, Creation of Birds. I guess the artist chose this 
title because he can create a bird. 
[The painting] seems kind of futuristic, science fiction, which 
doesn’t surprise me, because the painting was done in 1957.  I feel 
like you get a lot of weird stuff like that in the 50s. 
Other Compositions 
Constructing interpretive conclusions based on 
other compositions. 
Well after reading the poem, you think of birds and artistic 
inspiration so [the painting] might have something to do with that. 
[The painting] makes me think of that as well because when I think 
of humans, like people in a lab, it almost makes me think of the 
book, Frankenstein by Mary Shelley. The guys working like day in 







Constructing interpretive conclusions based on 
visual elements (e.g., colors, lines, shapes ) used in 
the painting. 
I don’t think there is any significance in [the birds] being different 
colors. 
The bird/person in the middle is really big.  He must be the most 
important thing in the painting. 
 
 
Rule of Significance 
Constructing interpretative conclusions based on the 




The two hanging vases are especially probably important. 
Okay, how many birds are there?  I’ll bet that is clue. 
 
 
General Prior Knowledge 
Constructing interpretive conclusions based on 
general knowledge, including general visual art 
knowledge. 
Seems a little platonic—you need light, knowledge. 




Responding to the Painting 
Reacting or responding to the painting, both from 
evaluative and affective stances. 
[This painting is ] definitely weird.  I’m used to weird art 




Monitoring comprehension of the overall message, 
theme, or purpose of the painting. 
There’s definitely a better story than just the birds but I don’t think I 
have the “big huge aha” about what this painting is about.  
Oh!  Now I see what’s going on! 
 
Local or Aspect-Specific 
Monitoring comprehension of the meaning or 
purpose of particular sections or aspects of the 
painting. 
So I can’t seem to figure out what the magnifying glass is all about 
it seems to contradict everything that I think about creation, I guess. 






Expressing belief that the viewer will or will not be 
successful in comprehending the painting or aspects 
of it. 
Oh, wow.  I don’t have a background in art history, so this is going 
to be rough. 
Not being an art critic, I can’t really know the significance or the 
meaning of [the central-figure’s appearance]. 
 
Planning 
Overtly stating behaviors or strategies that the 
viewer plans to use to understand the painting. 
Now I’m trying to look for any blatant symbolism or anything that I 
notice 
[After reading aloud the title, artist, and year.] So, now I will go 





Observing.  Participants made statements revealing that discernible aspects of the 
painting had captured their attention.  Specifically, participants observed objects or 
agents in the painting (e.g., the central bird figure), and their associated location (e.g., the 
bird-figure in the middle), characteristics (e.g., the large bird-figure), and actions (e.g., 
the large bird figure is painting).  Participants also observed aloud visual elements of the 
painting itself (e.g., color or texture).  Instances in which participants read the title, 
author, or year of the paintings were also recorded as observations.   
An observation was only identified as such if there was little potential 
disagreement about it.   A reasonable individual would not argue, for instance, that the 
painting included green hues or windows, so these statements were counted as observing 
visual elements and objects, respectively.  However, the gender of the central figure is 
significantly less certain, so stating that this figure was female was not classified as an 
observation (although observing the existence of figure was). 
Because of the ubiquitous nature of the observable aspects of the painting, 
thought-units, the unit of analysis for this investigation, could potentially include several 
observations.  For example, one participant stated, “The human-bird figure is sitting at a 
desk.”  This statement was coded twice for Observing Agents and Objects (i.e., observing 
the central figure and observing the desk) and once for Observing Action (i.e., sitting).  
However, once an observation was made, it was not coded as such again if repeated 
throughout the transcript; that is, only the initial observation was coded categorically. 
The range of observations was quite broad and inclusive of almost every 
discernible aspects of the painting.  Observations were also often repeated thought 
participants’ transcripts—before, during, and after studying—likely because it was 
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necessary to translate observations into verbalization to communicate their ideas and 
emerging interpretations.  As well, the prospective, offline measure had revealed that 
participants planned to observe the painting, suggesting that observation is essential to 
understanding.  The identification of observations in these data is in line with previous 
research on painting comprehension (e.g., Franklin, Becklin, & Doyle, 1993; Ishisaka & 
Takahashi, 2006; Koroscik et al., 1992). 
Activating prior knowledge.  Participants made statements reflecting an effort to 
activate prior knowledge without also an observable inference or interpretation from that 
activation.  Three types of prior knowledge activation were evidenced, related to general 
knowledge, visual art knowledge, and intertextual knowledge.  In making these 
distinctions, unless a knowledge-activation t-unit included visual art knowledge or 
intertextual knowledge, it was coded as general.  For instance, one participant stated that 
Northern European paintings often used light shining through windows as symbolic of 
divinity, but did not explain how her interpretation of the painting was impacted by this 
fact.  This was coded as activating visual art knowledge, because it specifically 
referenced visual art.  When participants stated that they were thinking about the poem 
they had just read, but did not go on to identify how the poem and painting were related, 
these statements were coded as activations of intertextual knowledge.  However, 
statements like “The sleeves of the shirt—tight cuff and loose like that—remind me of 
the skating shirts that men wear when they figure skate,” which did not reference visual 
art or another composition, were coded as general knowledge activation. 
In determining whether a statement was coded in the activation category rather 
than in an inferring and interpreting category, it was necessary to look at the statement in 
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context and across t-units.  For example, when taken alone, the t-unit, “Lots of different 
poets talk about the idea that they have to capture the essence of their writing,” appears to 
be an activation statement.  However, in its full context, this statement is better described 
as the source of an inference (i.e., coded as inferring and interpreting from general 
knowledge).   
Lots of different poets talk about the idea that they have to capture the essence of 
their writing. So maybe this painting has the idea of capturing something; 
artistically capturing creativity or whatever. 
It was therefore essential to consider t-units in context with one another to determine if 
prior knowledge activation, versus another comprehension process, was present.   
Activations occurred primarily in the study portion of the transcripts, with few 
activations observed during the test period and no activating statements identified in the 
offline, prospective measure.  This is likely due to the fact that activations were defined 
here as being divorced from inferential and interpretive efforts.  As such, it would not be 
expected that participants would plan to merely activate prior knowledge before studying.   
For the same reason, the activation code as used here is not reflected in previous 
painting comprehension studies.  Generally, it is presumed that activation of prior 
knowledge is componential of efforts to use prior knowledge to infer or interpret.  
However, these data reveal instances in which that does not occur or, at least, the relation 
between the activated knowledge and interpretive efforts was not observable. 
 Inferring and interpreting about the painting.  Participants also made 
statements that seemed to reflect an effort to meaningfully and reasonably relate 
observable aspects of the paintings with one another.  These efforts were considered 
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inferences and interpretations about the painting and occurred before, during, and after 
studying it.  Five types of inferences or interpretations were commonly observed in these 
data, relating to generating inferences about the nature of what was depicted in the 
painting (i.e., characters, actions, context, or relations), identifying and interpreting 
symbols or symbolic objects, interpreting the overall meaning or message of the painting, 
making inferences or suppositions about the artist, and interpreting the mood or tone of 
the composition.  Again, these inferential and interpretive statements were distinguished 
from observations by the likely degree of disagreement about the designation, and from 
prior knowledge activations by their role in an observable meaning-making effort. 
 Inferences and interpretations were often followed by observations of aspects of 
the painting.  Take, for instance, the following section of a transcript in which the 
participant is questioning her belief that the central figure is female.  
Why do I think it’s a woman? The hands, the fingers, the nose and the lips. But 
otherwise there’s really no indication of genre. It’s definitely the hands. Small, 
long fingers being portrayed like that seems very womanly.   
In this section, the participant makes an inferential statement and observes aspects of the 
painting in an effort to verify her idea.  This pattern was evidenced many times in the 
transcripts, but only when examining groups of sequential t-units. 
 The finding that participants made inferences and interpretations about the 
paintings is in line with previous literature on painting comprehension processes (e.g., 
Benton, 1992; Bruder & Ucok, 2000; Franklin, Becklin, & Doyle, 1993; Ishisaka & 
Takahashi, 2006; Koroscik et al., 1992; Moore, 1973; Schmidt, McLaughlin, & Leighton, 
1989; Stout, 1995). 
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Inferring and interpreting from relevant knowledge.  In coding the referents of 
the inferences and interpretations (i.e., inferring and interpreting about the painting), 
several knowledge or experiential sources were also commonly discernible.  As such, 
instances when participants overtly stated the source of their inferences and 
interpretations were coded in these data.  Participants were found to infer and interpret 
from five sources: painting-specific features, other compositions (commonly the poem), 
visual elements in the painting, a perceived rule of significance, and general prior 
knowledge.  As with the Inferring and Interpreting About code, general knowledge was 
only coded as such if the stated sources was not text features, other compositions, visual 
elements, or a perceived rule of significance.  Also, multiple t-units were often necessary 
to determine instances when participants overtly noted the source of their inference or 
interpretation. 
Statements in which participants’ attempted to infer or interpret, but were 
unsuccessful, were also coded in this category.  Unsuccessful interpretations from 
relevant knowledge were most frequently noted with respect to painting-specific features.  
Participants appeared very frequently to try to activate knowledge about the artists and 
the year of publication, in particular, but were unable to do so because they did not have 
the requisite knowledge.  For example, one participant made the following statement at 
the beginning of the study period, “So I’ve never seen this painting before.  And I’ve 
never, I don’t know the artist.  So I don’t really have anything to bring to this painting.”  
Despite the unsuccessful nature of this attempt, it was coded as an inference or 
interpretation from painting-specific features, because the participant was clearly making 
an effort to do so.  While this statement could have been coded as an unsuccessful 
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activation, rather than an unsuccessful inference, it was assumed that participants would 
be attempting to activate painting-specific knowledge for the purpose of interpreting the 
painting.  As such, this class of statements was coded in this category. 
It is important to note, however, that the sources of participants’ inferences or 
interpretations were not always overtly stated.  If participants did not expressly indicate 
that source, it was not coded; that is, not every inferences or interpretation about the 
painting received a from code.  Additionally, as with other codes, statements in which 
participants observably made an inference or interpretation from relevant knowledge was 
often only discernible by looking across t-units. 
As with the previous section, the finding that participants made inferences and 
interpretations about the paintings from relevant knowledge is in line with previous 
literature on painting comprehension processes (e.g., Benton, 1992; Bruder & Ucok, 
2000).  However, as with poetry, no previous studies of painting comprehension have 
discriminated between the object (i.e., inferring and interpreting about) and the referent 
(i.e., inferring and interpreting from) of these efforts.   Moreover, in some cases, the 
previous painting literature does not reflect some of the specific subprocesses.  For 
example, the fact that participants made inferences based on a perceived rule of 
significance is not reflected in previous studies of painting comprehension processes. 
 Responding to the painting.  This code reflected statements in which 
participants responded to the painting, either from an aesthetic-evaluative (e.g., Schmidt 
et al., 1989) or an affective (e.g., Silvia, 2005) stance.  For example, “This is a great 
example of surrealism,” revealed the participant’s aesthetic-evaluative effort, while the 
statement, “This painting makes me sad,” appeared to be sourced from the participant’s 
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emotions.  These two types of responses were collapsed, however, because the source of 
many of participants’ responsive comments was unclear.  For instance, while “This 
painting is cool!” was clearly codable as responsive, without further explanation from the 
participant, it was impossible to determine whether the “coolness” of the painting was 
due to its aesthetic qualities or was simply in the affective eye of the beholder.   
Often, responsive statements were made by participants at the very beginning of 
the study period, perhaps representing their initial impression of the composition, or 
toward the end of the study period, signaling their overall assessment of its quality or its 
pleasantness.  As well, participants responded to the painting during the test portion, 
usually in relation to questions about the meaning of its overall meaning.  However, there 
were few instances wherein participants planned to respond to the painting before seeing 
it, as evidenced by the lack of responsive statements in the prospective, offline measures.   
The identification of responsive statements in these data reflects previously 
identified painting comprehension processes in the literature (e.g., Bruder & Ucok, 2000; 
Ishisaka & Takahashi, 2006; Moore, 1973; Schmidt, McLaughlin, & Leighton, 1989; 
Stout, 1995). 
Monitoring.  Participants’ statements also revealed that they were monitoring the 
degree to which they understood or interpreted the meaning of the painting or aspects of 
it, as well as statements indicating their beliefs about their ability to comprehend it (i.e., 
perceived self-efficacy).  In these data, participants made positive monitoring statements 
about their emerging understanding (e.g., “Oh, now I see what’s going on!”) and negative 
monitoring statements noting comprehension breakdown (“So I can’t seem to figure out 
what the magnifying glass is all about.”).  This occurred at the level of the painting 
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overall (e.g., There’s definitely a bigger story than the birds, but I don’t think I have the 
“big, huge aha!” about what the paintings is about.”), as well as for particular aspects of 
the painting (e.g., “Why do I think [the central figure’s] a woman?”).   
Monitoring statements occurred at all points in the study portion of transcripts—
upon initially seeing the painting, while trying to make sense of it, and at the end of the 
study period, at which point individuals often made conclusions about their 
understanding.  Further, participants overtly monitored their comprehension in the test 
portion, most often in response to the questions assessing overall meaning and purpose of 
the painting.  However, there were no examples of monitoring statements in the 
prospective, offline comprehension measure, suggesting that participants did not consider 
monitoring comprehension to be essential, or at least did not think to say so. 
In relation to the previous painting comprehension literature, the fact that 
monitoring statements were revealed in these data is notable.  Aside from Schmidt et al.’s 
(1989) observation of “idiosyncratic comments about personal preference or frustration” 
(p. 69), monitoring statements are not reflected in the coding schemes of previous studies 
of painting comprehension processes (see Table 2), despite being a significant aspect of 
successful text comprehension (Palinscar & Brown, 1984).  The existence of monitoring 
statements in these painting data reinforces the presumption that understanding paintings 
requires the viewer to create and monitor a mental representation of the painting, as 
suggested by Solso (1999). 
In addition to global and local monitoring, participants also voiced beliefs about 
their ability to comprehend the painting, indicating that they were being efficacious 
(Bandura, 1997).  For instance, after discussing the physical appearance of the central 
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figure, more specifically its human and bird qualities, one participant stated, “Not being 
an art critic, I can’t really know the significance or the meaning of [the central-figure’s 
appearance].”  Most of the time, these efficacy statements were negative, revealing 
participants’ concerns that they would not be successful in their comprehension efforts.   
Efficacy statements occurred solely in the study portion of the transcripts.  
Participants did not plan to be efficacious, as evidenced by their responses identifying 
what they planned to do to understand the painting in prospective, offline measure.  
Further, participants did not note their perceived abilities or inabilities in the test portion.  
During the study portion, efficacy statements occurred primarily at the outset, right after 
seeing the painting for the first time.  However, there were a few instances of efficacy 
assessments during the middle portion of the study period, usually following a 
monitoring statement, in which the participant noted his or her difficulties with 
comprehending the painting. 
The finding that participants were efficacious with respect to comprehending the 
painting in these data represents another extension of the previous painting 
comprehension literature; no previous studies have identified efficacy statements in the 
context of painting comprehension.  As such, this finding represents another connection 
between painting comprehension processes and those known to impact text, as efficacy 
for comprehension has been shown to be a predictor of text comprehension success 
(Oddney, 2011). 
Planning.  Participants also made frequent statements revealing plans and efforts 
to use strategies to understand the painting, before, during, and after studying the 
painting.  For example, after observing many aspects of the painting during the study 
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period, one participant stated, “Now I’m going to look for any blatant symbolism or 
anything else that I notice.”  These planning statements occurred at several different 
points.  Of course, the prospective, offline comprehension measure was designed to elicit 
planning statements, as participants were directed to articulate what they planned to do to 
help them understand the painting.  During the study period, planning statements 
occurred often at the beginning, when participants vocalized their expectations for what 
they were going to do to understand the painting.  Planning statements were also made in 
the middle of the study period and during the test portion, often immediately following a 
monitoring or inferential statement.  For example, one participant made the following 
series of statements during the study portion:  
I don’t really understand what is happening [with regard to the relation between 
the central figure and the drawing on the desk].  I’m gonna look...  I mean there’s 
a violin on a string around… Oh! It’s connected to the pen! 
As evidenced, this participant monitored a breakdown in comprehension and then 
planned a strategy to ameliorate this breakdown.   
This pairing of monitoring and planning statements appeared often in the 
transcripts, both in relation to comprehension failures as in this example, but also with 
regard to emerging understanding.  In the latter case, this manifest as a t-unit indicating 
the participant had had a comprehension breakthrough, and then made statements 
revealing the plan to go back and look for evidence in support of the emergent 
understanding.  Again, however, these patterns were only discernible when looking 
across t-units in the transcripts. 
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As with monitoring, participants’ efforts in this study to use strategies planfully to 
understand the painting in this study extend previous painting comprehension literature 
and suggest another connection comprehension as revealed by the text comprehension 
literature.  The planning and deployment of comprehension strategies has been linked to 
text comprehension (Botsas & Padelidu, 2003).  These data suggest that this linkage may 
also occur with respect to paintings. 
Numeric Findings of Painting Comprehension Processes 
In addition to identifying types of painting comprehension processes, the 
frequency of their use by participants was also determined, but only with respect to the 
study portion of these data.  This delimitation was made for the same reasons as it was 
made in poem comprehension context: the nature of the prospective, offline measure and 
the nature of the comprehension test, which were designed to be parallel in the poem and 
painting contexts.  Furthermore, all 24 of the commonly identified painting 
comprehension processes were evidenced in the study portion, so it was determined that 
delimiting the frequency analysis to these data would not alter participants’ discernible 
comprehension efforts. 
The frequency of several of the observation subcodes was also not calculated, 
even in the study portion of these data.  Specifically, the decision was made not to 
calculate the frequency of observing agents and objects and their location, characteristics, 
and actions.  As noted, these observations were ubiquitous in the offline and online 
measures, with participants observing almost every discernible aspect of the painting.  
Moreover, an observation could comprise an entire t-unit (e.g., “Windows.”), could occur 
multiple times in single t-unit (e.g., “There is a huge, green and brown human-bird thing 
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sitting at a desk in the middle of the room.”), and were often repeated, likely because 
observations were used by participants to both encode the painting and to communicate 
their thoughts about it.  As such, it did not appear that the frequency of these object- and 
agent-related observations could be interpreted similarly with the frequency of other 
codes, and thus these observation codes were delimited from this analysis.  However, 
observing text features and observing visual elements were retained, because they were 
not as essential for describing the visual field and, as such, appeared to be more salient to 
comprehension processing. 
The frequency and relative proportion of the retained painting comprehension 
processes occurring while studying the painting is presented in Table 10.  These data 
reveal relatively few observations of text features (3.88%) and visual elements (4.03%), 
as well as fewer activations of prior knowledge, at least in relation to what might be 
expected (4.25% of t-units).   As discussed, however, this was likely due to delimitation 
of observations and activating prior knowledge processes for this coding scheme.   In 
comparison, the frequency of participants inferring and interpreting from observations 
and relevant knowledge was significantly higher (18.89%), suggesting that participants 







Frequency of Observed Painting Comprehension Processes Occurring While Studying 
the Painting 
 N Percent 
Observing    
Text Features  53 3.88 
Visual Elements 55 4.03 
Total 108 7.91 
Activating Prior Knowledge   
General Knowledge 24 1.76 
Intertextual Knowledge 14 1.02 
Visual Art Knowledge 20 1.46 
Total 58 4.25 
Inferring and Interpreting About the Painting 
Characters, Actions, Context, or Relations 214 15.67 
Aspect-Specific Symbolism 184 13.47 
Overall Meaning, Themes, or Purpose 82 6.00 
Mood 24 1.76 
Artist 22 1.61 
Total 526 38.51 
Inferring and Interpreting From Relevant Knowledge 
Painting-Specific Features 55 4.03 
Other Compositions 59 4.32 
Visual Elements 38 2.78 
Rule of Significance 30 2.20 
General Knowledge 76 5.56 
Total 258 18.89 
   
Responding to the Painting 102 7.47 
   
Monitoring Comprehension   
Overall 67 4.90 
Local or Aspect-Specific 164 12.01 
Being Efficacious 17 1.24 
Total 247 18.08 
   
Planning 66 4.83 
Notes. Number indicates the number of t-units receiving the code. Percent indicates the 
proportion of Number to the total t-units in this analysis (n = 1,366). Total Number is the 
sum of all the codes in that category.  Total Percent indicates the proportion of Total 
Number to the total t-units in this analysis (n = 1,366). 
 
Even more frequently, participants made inferences and interpretations about the 
painting.  Collectively, these subprocesses comprised almost 40% of the t-units in this 
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analysis.  Of these, most were directed at understanding aspect-specific symbolism and 
characters, actions, context, and relations depicted in the painting.  Likely, these more-
localized inferences were aimed at affording overall meaning, about which t-units were 
also often made.  As was the case with the poem, the relative frequency of these 
subprocesses may be due to the difficulty of the painting and the considerable effort 
participants put for the made sense of it.  This conclusion is also supported by the high 
frequency of monitoring statements, both at the local and global levels, which comprised 
more than 18% of the analyzed t-units. 
Also similar to the poem, these data revealed relatively few inferences from 
painting-specific features (4.03%), as well as fewer inferences about the artist than might 
be expected (1.61%).  Again, this is potentially due to the fact that the painting and artist 
were unfamiliar to participants and so they could not bring to bear relevant prior 
knowledge, although, as stated previously, many did try.  The difficulty and unfamiliarity 
of the poem may also have impacted the frequency of observed planning (4.83%) and 
efficacy-related statements (1.24%). 
Trans-Symbolic Comprehension Processes and Subprocesses 
 The first research question guiding this study is: What, if any, observed 
comprehension processes are shared between poem and painting contexts? Previous 
studies of poem and painting comprehension processes and the TSC framework predicted 
that some comprehension processes would be shared between poem and painting in this 
study.  Specifically, it was predicated that connecting to prior knowledge and 
experiences, inferring, intertextuality, evaluating, elaborating, and drawing conclusions, 
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synthesizing, responding emotionally, and using title, amongst other processes, might be 
evidenced in these data. 
 Many of these predictions were borne out in the study, both with respect to poem 
and painting comprehension processes and their associated subprocesses.  The overlap 
between these processes and subprocesses is presented in Table 11.  As evidenced, all but 
one identified comprehension process (i.e., rereading text) was found in the poem and 
painting contexts.  As well, of the 48 poem and painting comprehension subprocesses, 17 
were found to be trans-symbolic.  Specifically, trans-symbolism was identified for one 
observation subprocess (i.e., observing text features), all three activating prior knowledge 
subprocesses, three of the processes associated with inferring and interpreting about the 
compositions, four of the subprocesses associated with inferring from relevant prior 
knowledge, responding, all three monitoring comprehension subprocesses, and planning.  
As such, the majority of the commonly observed comprehension processes were 
identified as trans-symbolic. 
 As indicated, many of these observed trans-symbolic comprehension processes 
and subprocesses were predicted from the literature on poem and painting 
comprehension.  However, others were not.  The painting comprehension process 
literature neither predicted inferring and interpreting from a perceived rule of 
significance, for instance, nor did it predict comprehension monitoring efforts, planning, 
or efficacy statements.  As such, it was not expected that these processes would be 
observed in these data.  However, the identification of unpredicted processes and 
subprocesses in the current study is not altogether surprising, given the complexity of 





Commonly Observed Trans-Symbolic, Poem-Specific, and Painting-Specific 
Comprehension Processes 
 





Inferring Mood (Poem) 
Interpreting Local Meaning 
Interpreting from Literary 
Elements 












Inferring Overall Meaning 





Inferring From Other 
Compositions 
Inferring From Rule of 
Significance 















Observing Visual Elements 
Inferring Mood (Painting) 
Interpreting from Visual 
Elements 
Note. To highlight their trans-symbolic nature, three pairs of codes were collapsed here 
and retitled: the codes for Activating Literature Prior Knowledge and Activating Visual 
Art Prior Knowledge were collapsed here into Activating Domain-Related Knowledge, 
the codes for Inferring About the Author and Inferring About the Artist were collapsed 
into Inferring about the Author/Artist, and the codes for Inferring From Poem-Specific 
Features and Inferring From Painting-Specific Features were collapsed into Inferring 




  Other trans-symbolic comprehension processes predicted for these data were not 
identified.  For instance, elaborative statements were predicted, but not commonly found, 
in this study.  Elaborations are instances in which individuals use their knowledge of the 
composition, author/artist, or subject area to speculate beyond information presented in 
the composition (Pressley & Afflerbach, 1995) and have been identified in poem (e.g., 
Eva-Wood, 2004) and painting  (Bruder & Ucok, 2000) comprehension efforts.  The fact 
that elaborations were not identified in this study does not indicate that elaborations are 
not trans-symbolic, however.  Rather, the lack of evidence for this comprehension 
process is likely due to the nature of the compositions.  The poem and painting chosen for 
this study were unfamiliar to the participants, who tried but were unable to draw upon 
knowledge of the composition and the author/artist.  Moreover, because of the potential 
for several different interpretations of the meaning of the compositions, all interpretations 
of meaning were somewhat speculative.  As such, elaborations were not as evident with 
regard to these particular compositions as they might be with another poem or another 
painting.  The conclusion drawn here applies to other potential trans-symbolic processes; 
the lack of finding in this study does not preclude the possibility that other trans-symbolic 
processes exist, even with respect to poetry and paintings. 
 Those processes and subprocesses that have been identified herein as trans-
symbolic differ in degree; some are virtually indistinguishable between poem and 
painting, while others are more evidently iterative across symbol systems.  The processes 
associated with activating prior knowledge, planning, and being efficacious, for example, 
appear to be essentially identical for poem and painting (e.g., individuals’ beliefs about 
their abilities to comprehend poetry and painting are not sourced from symbols or symbol 
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system rules).  In contrast, global and local comprehension monitoring requires that the 
individual understand, to a degree, the rules governing meaningful interpretation of 
symbols in a given symbol system and the degree to those meanings are being 
apprehended.  As such, local and global monitoring comprehension relies slightly more 
upon symbol systems than does perceived self-efficacy.  However, monitoring is not 
significantly reliant on the symbol system and is therefore not considered symbol-specific 
here.  Rather, the threshold for symbol-specific comprehension processes is a high 
reliance on the symbol system for the enactment of the comprehension process.   
 As a number of these symbol-specific processes were identified with respect to 
poem and painting comprehension, a more detailed description of the delimiters 
associated with symbol-specific designation will be provided in the subsequent 
discussion.  
Poem-Specific Subprocesses  
 The second research question guiding this study was: What, if any, observed 
comprehension processes are particular to poetry?  From previous studies of poem 
comprehension processes and the TSC framework, it was predicted that Literature and 
Art education students would observably use poem-specific comprehension processes 
before, during, or after studying the poem.  Moreover, it was predicted that these 
processes would relate to the linguistic and temporal nature of poetry.   
 As identified in Table 11, the results of the study confirmed the existence of seven 
poem-specific processes.  Rereading and paragraphing, for example, were observed in the 
poem context, but not with the painting.  These subprocesses were evidenced with respect 
to the poem likely because it unfolds over time, and thus participants had to go back and 
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read portions again make sense of it.  As well, observations about the structure and 
punctuation of the poems did not have corollaries in the painting processes as these were 
functions of language.  Similarly, inferring from literary elements was nested in the 
understanding of conventions particular to language and poetry, without clear mappings 
to visual array. 
 As suggested in the section on trans-symbolic processes, one subprocess 
identified as poem-specific was somewhat less clear: the interpretation of mood.  While 
the interpretation of mood has been shown to be essential to comprehension in a variety 
of symbol systems (e.g., some forms of music, Woody & Burns, 2001; visual display, 
Kress & van Leeuwen, 1996; and text, Eva-Wood, 2004), it is heavily reliant on the 
symbol system.  For instance, with regard to painting, the color palette is perceived to 
convey mood (e.g., blue is sad, while yellow is happy; Kress & van Leeuwen, 1996), 
while in poem, mood is often discerned from interpreting colors as described in language 
(e.g., linguistic description of dark colors are often interpreted as somber; Jones, 1934) 
and from negatively-valenced emotions or words.  Likewise, in Western music, for 
example, tempo (i.e., the speed of the beat) or the mode (e.g., major or minor) are often 
integral to mood of a musical composition (van Leeuwen, 1999).  Thus, while 
interpreting mood appeared salient to comprehending both the poem and painting in this 
study, it was not considered trans-symbolic, due to its strong reliance on the linguistic 
and visual symbol systems, respectively.  However, interpreting mood highlights an area 




 Despite the identification of these seven poem-specific comprehension 
subprocesses, the majority of the poem comprehension processes identified in these data 
was trans-symbolic in nature. Thus, these data suggest that the comprehension of poems 
is largely dependent upon comprehension processes shared, at least, by paintings. 
Painting Specific Subprocesses 
 The third research question guiding this study was: What, if any, observed 
comprehension processes are particular to painting?  Using the previous studies 
examining painting comprehension processes and the TSC framework, it was predicted 
that participants would use painting comprehension processes that did not have 
corollaries in the poetry context, and that these painting-specific processes would likely 
relate to the visuographic symbol system and the rules governing what is meaningful in 
paintings. 
 This prediction, too, was borne out by the resulting painting comprehension 
subprocesses identified in this study; seven painting-specific subprocesses were 
identified, as shown in Table 11.  Observations about the characters and actors in the 
painting, as well as their relative location, characteristics, and actions did not appear with 
respect to the poem and were, therefore, considered painting-specific.  This difference is 
likely due to the differential nature of the linguistic and visual symbol systems.  
Characters and their associated aspects were directly stated in the poem and, thus, 
required reading aloud, rereading, or paraphrasing to communicate in the think aloud 
context.  In contrast, participants had to translate the visual field into language in order to 
communicate in the think aloud contexts, which manifest as observations.  As such, 
observations in the context of painting comprehension may be akin to reading aloud in 
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the poem context.  However, in contrast, the flow of observations is dissimilar from 
reading text aloud in poetry, in that as suggested by Iser (1978), the viewer must rapidly 
identify and incorporate myriad aspects of the work: color, line, space, objects, figures, 
and symbolic meaning.  This wandering viewpoint is likely an artifact of the immediacy 
of paintings; that is, unlike poetry, their content does not unfold over a period of time and 
in a particular order.   
 The other painting-specific comprehension subprocesses discerned from these 
data were interpreting from visual elements and interpreting mood.  Interpreting mood 
was identified as painting-specific because of its aforementioned reliance on the visual 
system.  Interpreting from visual elements was similarly designated because it relies on 
meanings assigned to particular configurations or uses of visual space, and understood 
from the rules governing the visual symbol system.  The meaningful interpretation of the 
triangle configuration in the painting, as noted by several in the study, is one such 
meaning assigned to paintings.  However, it does not have a clearly identifiable corollary 
in poems; it is a structural feature of paintings that does not translate symbol systems. 
 As with the poem, however, the findings of this study indicate that the majority of 
processes and subprocesses associated with painting comprehension are trans-symbolic, 
rather than painting-specific.  As such, there appears to more in common with poem and 
painting comprehension than not. 
Summary of Findings 
 Collectively, the findings from the study indicate that poem and painting 
comprehension efforts entail the deployment and monitoring of a rich and complex set of 
processes and subprocesses, some of which have not been previously identified in the 
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empirical literature.  In particular, participants’ observable and significant metacognitive 
efforts relative to the planning of comprehension strategies and their efforts to monitor 
comprehension locally and globally were notable in these data and were not reflected in 
much of the previous research. 
 Moreover, as predicted by previous studies of poem and painting comprehension 
and the TSC framework, many of these comprehension processes and subprocess 
overlapped.  Indeed, the majority of comprehension processes and subprocesses 
identified herein were trans-symbolic in nature, either being indistinguishable between 
poem and painting or clearly iterative.  Also, as predicated by the TSC framework, those 
processes identified as poem –specific and painting-specific were related to the rules and 
features of the linguistic and visual display systems, respectively.  Indeed, these data 
suggest that symbol-specific processes may be primarily related to encoding the message 
of a composition, although there are some examples of higher-level processes related to 
some inferential and interpretive efforts.  As such, the findings of this study provide 





CHAPTER FIVE: DISCUSSION 
 At the outset of this study, it was noted that there is a growing interest in 
multiliteracies and the processes by which nonlinguistic and multisymbolic compositions 
are understood.  However, as indicated by Unsworth (2008), there is currently no “trans-
disciplinary” framework robust to these examinations.  This study investigated the degree 
to which the Trans-Symbolic Comprehension framework (Loughlin & Alexander, 2012; 
Loughlin et al., 2013) might serve this purpose, and used the symbol systems of language 
and the visual array to determine its viability.  Specifically, the study examined poem and 
painting comprehension and the degree to which the associated processes were trans-
symbolic and symbol-specific.   
It was determined that the comprehension of both the poem and the painting 
involved the dynamic and complex deployment of comprehension processes.  Moreover, 
several comprehension processes were revealed that are not reflected in the extant poem 
and painting literature (e.g., being efficacious).  The investigation also found a significant 
portion of processes that emerged in participants’ examination of a carefully selected 
poem and painting were shared; that is, iterative manifestations of core comprehension 
processes (e.g., inferring and interpreting) applied to both poem and painting.  However, 
processes that did not appear to iterate were also identified.  The discovery of these 
apparent trans-symbolic processes and symbol-specific processes was in line with the 
predictions of the TSC framework.   
This chapter begins by discussing the significance of the study, positioning the 
findings in relation the extant theoretical and empirical poem and painting literature to 
and the TSC framework.  Next, the limitations and delimitations of the study are noted 
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with recommendations for future research.  Implications of the study are then articulated 
for educational research and practice.  The chapter closes by drawing conclusions about 
the nature of poem and painting comprehension processes and the viability of the TSC 
framework. 
Significance of the Study 
 The findings of the study have significance for the theoretical and empirical 
literatures on poem and painting comprehension, as well as the TSC framework.   
Poem Comprehension 
The findings of this study reflect and extend previous poem comprehension 
theory and research.  As described, a popular theoretical model of text comprehension is 
Kintsch’s (1998) Construction-Integration model, which posits three levels of 
representation that readers develop of text.  The first level of representation is the surface 
text, which includes identification of specific words and overall text structure.  The 
second level, the textbase, requires the reader to make meaningful connections between 
text elements, such as words or sentences.  These connections are largely cued from the 
text itself, thus requiring minimal reference to prior knowledge (Coté, Goodman, & Saul, 
1998).  Finally, the reader must situate the text in the world referenced by the text.  This 
situation model requires the reader to meaningfully relate the text to relevant knowledge 
about the topic of the text and general world knowledge. 
As described by Zwaan (1996), previous research on literary tests including 
poetry using Kintsch’s model have found that individuals have a difficult time creating 
and settling on a situation model, because the demands of the surface and textbase 
representations are so high.   This difficulty is manifest by the relatively poor memory for 
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details of the literary texts and the fact that individuals hold multiple and potentially 
conflicting situation models simultaneously.  In essence, Zwaan argues that literary texts, 
in general, and poems in particular, are hard to comprehend.  
This study is in line with Zwaan’s assertion, despite the fact that its methodology 
was descriptive rather than computational in nature.  Participants spent considerable time 
on the painting, made many inferential and interpretive efforts to understand it globally 
and locally, monitored their comprehension, planned and deployed comprehension 
strategies to fix up incomplete or conflicting situation models representations, and 
frequently reread or paraphrased portions of text to clarify or verify interpretations.  As 
well, some participants made overt efficacy statements revealing their beliefs of their 
abilities relative to the difficulty of the comprehension tasks.  These descriptive findings 
suggest that, indeed, participants were forced to expended significant effort on the 
creation of surface and textbase representations of the poem, and were therefore 
challenged to create coherent situational model representations of it.  This challenge was 
likely increased, in fact, due to the minimal degree of prior knowledge vis-à-vis the poem 
that participants could activate, given that the poem and poet were chosen to be 
unfamiliar.  However, as this study was not computational, the relation between these 
findings and Kintsch’s comprehension model remains an empirical question. 
The findings of this study also represent a potential extension of the poem 
comprehension literature.  The review of the literature undertaken to frame this study 
found only one previous poem study that identified planning as a comprehension process 
(i.e., Peskin, 1998).  However, participants’ efforts to plan and deploy comprehension 
strategies were clear in this investigation.  As such, planning may be an important, but 
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under-examined, poem comprehension process.  Similarly, this study identified several 
instances in which participants vocalized their perceived self-efficacy for the poem 
comprehension task.  This finding suggests that efficacy may play a role in poem 
comprehension monitoring efforts, as it does in text comprehension generally (Oddney, 
2011).  However, no previous studies were identified that considered this a poem 
comprehension process. 
Painting Comprehension 
The current study also reflects and extends previous painting comprehension 
theory and research.  From a theoretical perspective, the current study provides 
descriptive support for Solso’s (1999, 2003) three-level model of painting comprehension 
and representation.   
According to Solso (1999), Level 1 representation contains the elements of the 
artwork, such as color, line, and contour.  This representation preserves the perceptual, 
surface information of the artwork, but is not representative of its meaning in the 
conventional sense.  In this study, the observing visual elements subprocess appears to be 
related to the creation of this Level 1 representation.  In contrast, the Level 2 
representation contains what is explicitly shown in the artwork and recognized by the 
viewer.  In the case of representational art, such as the painting in the current study, this 
would include objects, agents, and their characteristics (e.g., color of a woman’s shoes). 
Observations made by participants with respect to the characters and objects in the 
paintings, along with their associated location, characteristics, and actions, are likewise 
suggestive that they created a Level 2 representation of the painting. 
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 The highest level of representation, Level 3, incorporates inferences and 
interpretations made by the viewer, as well as his or her emotional connection to the 
artwork, thus moving beyond what is perceived to what can be understood in a deeper 
sense.  As such, Level 3 is “being ‘at one’ with the art; it is commingling a painting with 
universal properties of the mind” (Solso, 2003, p. 258).  Solso’s Level 3 also appears to 
be reflected in these data.  Indeed, the majority of the processes identified in this study 
appear to have been deployed in an effort to build this Level 3 representation: inferring 
and interpreting local and overall messages about the painting from relevant knowledge, 
monitoring the attainment and coherence of the Level 3 representation, planning and 
enacting strategies to build the Level 3 representation, and responding to it all appeared 
in these data.  Further, efficacy statements can also be considered evidence of the 
existence of a Level 3, in that participants were expressly perceiving and reacting to their 
ability to reach it. 
As this study was descriptive and not computational in nature, it is therefore 
beyond the scope of these findings to suggest that the study provides empirical support 
for Solso’s (1999) theory.  Nonetheless, these descriptive data do appear to reflect 
Solso’s three-level model.  
The findings of this study also extend the current literature on painting 
comprehension processes.  In particular, as described in Chapter 4, the painting 
comprehension studies used to frame this study did not predict several of the processes 
and subprocesses observed in these data; most notably monitoring comprehension, 
including perceived self-efficacy for the poem comprehension task, and planning and 
deploying strategies to afford or rehabilitate comprehension.  Given the importance of 
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these processes for the comprehension of text, as established in the review of the 
literature, and their identification in this painting comprehension task, these 
comprehension processes may play an under-examined role in painting comprehension 
broadly. 
Trans-Symbolic Comprehension 
As noted at the outset, the TSC framework is conceptually large, in that it 
attempts to explain a complex phenomenon (i.e., comprehension) across and within 
multiple symbol systems.  As such, it conforms to the definition of a theory (Hillix & 
L’Abate, 2012) and cannot be examined in its complete form; investigating its robustness 
requires iteratively exploring and modeling particular relations that are implied by it 
(Carlisle & Christensen, 2006; Eisenhardt & Graebner, 2007).  For this reason, it was not 
expected that this study would provide a definitive affirmation of the framework.  Rather, 
this study was undertaken to determine whether any commonalities in comprehension 
processes existed between two symbol systems.  The decision to focus herein on the 
linguistic and visual display symbol systems—and poem and painting in particular—was 
made because it appeared that these two symbol systems were as dissimilar as possible 
and, therefore, represented the most stringent test of the viability of the framework.  
Thus, it was argued that, if this initial examination revealed the existence of trans-
symbolic and symbol-specific processes, subsequent research could be undertaken 
investigate other relations, and the scope TSC can be further articulated.   
The findings of this study met the criteria set out for this initial interrogation of 
the TSC framework.  Indeed, the examination of participants’ comprehension efforts 
revealed 17 subprocesses that appeared to transcend symbol systems as well as 14 
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subprocesses (i.e., 7 poem-specific and 7 painting-specific) that did not.  Moreover, the 
nature of the processes identified as trans-symbolic and symbol-specific seemed to meet 
the criteria set out in the TSC framework. 
Again, it is acknowledged that the results of this single study cannot be used to 
affirm the viability of the TSC framework.  Significant additional research is needed 
within both the linguistic and visual symbol systems, as well as beyond and among 
others, before it is possible to state with any degree of confidence anything about the TSC 
or the existence of trans-symbolic and symbol specific comprehension processes.  Rather, 
the significance of this study is that it did not disconfirm the plausibility of the 
framework and, as such, opens the door to future empirical and experimental research. 
Limitations and Delimitations of the Study and Recommendations for Future 
Research 
Although the findings of this study have significance for the literatures on poem 
and painting comprehension, as well as signify an important step in the development and 
refinement of the TSC framework, this investigation was exploratory.  The nature of 
exploratory research is to investigate an area of the literature by determining appropriate 
research designs, data collection methodology, and selection of subjects.  In so doing, 
exploratory research can identify strengths and limitations to study-related choices, 
discuss the impact of delimiting factors in the study, and point to future directions for 
research. The limitations and delimitations of this exploratory study are discussed herein, 
as are recommendations for future research with respect to identifying poem and painting 




Issues Pertaining to Poem and Painting Comprehension Processes 
 A number of limitations and delimitations in the current study are identifiable in 
relation to the conclusions that can be drawn from these data as to the nature of poem and 
painting comprehension.  In particular, this study was limited by the poor function of the 
prior knowledge measures.  Delimitations on the study included its data analytic 
approach, choice of compositions and participants, audio recorded think aloud protocols, 
reliance on process measures of comprehension, and choice to examine particular 
influences on comprehension. 
Prior knowledge measures.  As discussed, English and Art education students in 
the latter half of their undergraduate programs were selected for this study because they 
were predicted to be competent in comprehending the poem and the painting, 
respectively.  However, as academic standing is only a proxy of expertise, this study 
attempted to use knowledge and interest measures to verify that these participants were, 
in fact, competent.  While both interest measures used for this purpose had high 
reliability and revealed significant mean differences between the two groups, the two 
prior knowledge measures suffered from very poor internal reliability.  As such, the 
assumption that the participants were competent vis-à-vis poem and painting 
comprehension as was predicted cannot be confidently verified with these data.  It is 
impossible to determine whether the groups were differentially knowledgeable about 
Western Literature and Art.   
This study relied upon researcher-developed measures of these domains because 
no viable pre-existing measures were identified.  In addition, efforts were made to 
establish validity and appropriateness for the targeted participants and a small-scale pilot 
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study was conducted to refine items.  However, these efforts did not result in internally 
reliable measures of either domain.  Future research can address this limitation by 
developing and using more reliable domain measures of Western Literature and Art.  
Alternatively, topic measures related to poetry and painting may be used, as measures of 
topic knowledge have been found to be reliable predictors of expertise (e.g., Alexander, 
Kulikowich, & Schulze, 1994; Tobias, 1994). 
Data analytic approach.  The goal of this study was to identify poem and 
painting comprehension processes and determine the degree of overlap between them in 
an effort to interrogate the viability of the TSC framework.  In so doing, this study relied 
heavily on think-aloud protocols, parsed into thought units, which proved to be a viable 
method for determining many comprehension processes and their degree of similarity 
across composition.  However, this data analytic approach was limited in its ability to 
determine other comprehension processes and to capture the complex nature of poem and 
painting comprehension, due to the unit of analysis and the use of frequency counts.   
Thought-units (i.e., t-units) were chosen for as the unit of analysis for this study, 
because they are commonly used in think aloud studies, particularly with text.  And, to a 
large extent, t-units did prove very useful in this study, by allowing for a consistent 
segmentation of the data into management units for coding purposes.  It appears, 
however, that much of the story of these data occurred across multiple—even many—t-
units, rendering this grain-size perhaps too small in some respects.  As well, it was 
presumed at the outset that counting the frequencies of the codes applied to t-units would 
prove insightful and, again, to an extent, this was true.  Using a frequency analysis of the 
coded t-units, this study was able to identify frequency patterns in these data, such as the 
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fact that Inferring and Interpreting about the poem was the most frequently observed 
comprehension process in the poetry data.  Interesting aspects of these data cannot be 
captured by a simple frequency analysis of coded t-units, however.   
The difficulty with relying on a frequency analysis of t-units in these data is 
particularly evident in relation to participants’ efforts to verify an interpretation.  Often, 
participants interpreted the overall meaning of the composition and then went back to the 
composition to find evidence in support of their interpretation.  This occurred with both 
the poem and the painting.  In this effort, participants made a number of codable, 
countable utterances related to, amongst others, Inferring the Overall Meaning, Inferring 
Aspect-Specific Meaning, Inferring Aspect-Specific Symbolism, Rereading and 
Paraphrasing in the poem context, and Observing in the painting context.  For example, 
one participant made the following series of statements. 
This poem is about love and waiting for the right person to come. The painting 
represents, I think, the person who is waiting.  It says, “The pace of the birds 
arrival bearing no relation to the success of the painting.” I guess this is Prevert’s 
way of saying it is not a bad thing if it takes a long time. “Wait for the bird to 
enter the cage. And, once it has, gently shut the door with the brush.”  Then paint 
the bars out one by one. “Taking care not to touch any of the bird’s feathers.”  
Gently shut the door with a brush.  And so, once somebody finds a potential 
person, a lover maybe or a future suitor, then they’ll have to be careful, and take 
of them, and create a good environment for them. “If the bird does not sing,” 
which I guess means the other person is not happy, then that is a bad sign.  And 
145 
 
it’s a sign the person is not good for this person, like the painting is not good for 
the bird. 
As evidenced in that segment of think aloud, the participant made an inference 
about the overall meaning of the poem, then proceeded to seek justification for that 
assertion through the use of local and symbol inferences and through the rereading and 
paraphrasing of a section of the poem  In particular, this sequence yielded the following 
data: two instances of Inferring Overall Meaning, seven instances of Inferring Local 
Meaning, two instances of Inferring Aspect-Specific Symbolism, five instances of 
Rereading, and three instances of Paraphrasing. 
However, a reading of this section suggests that these frequency counts do not 
fully capture the participant’s interpretive effort for two reasons.  First, by coding each t-
unit separately, it appears that this section was largely dominated by rereading or 
paraphrasing, with relatively fewer inferences.  When taken together, though, it is clear 
that the rereading and paragraphing were in service of the larger, interpretive effort.  
Second, a frequency count of codes cannot capture the progression of codes or identify 
progressive patterns.  In these data, the back and forth between inferences and textual 
verification is evident, but the raw frequency count masks this interesting and, possibly, 
more informative pattern.  Again, while this example pertained to the poem, the same 
pattern was evident in the painting transcripts, as well. 
 Another challenge to the data analytic approach used in this study relates to the 
nature of the codes.  In a number of cases, participants’ interpretations of the 
compositions at the start of the think aloud evolved or changed markedly over time.  For 
instance, one participant indicated that she thought the message of the painting pertained 
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to the relation between parents and children early in the study period.  By the end of the 
transcript, however, she had concluded that the painting represented the relation between 
an artist and the larger arts community, instead.  In both instances, the participant’s 
statements were coded as Inferring the Overall Message, but the change in the nature of 
those interpretations was not captured.  The issue of quality also relates to the rereading 
and paraphrasing codes in the poem and observing codes in the painting.  In some cases, 
contextual clues suggest that these efforts were directed at gaining an initial 
understanding of the composition, other cases seemed to be related to clarifying an 
identified miscue or lack of understanding, while others appeared to verify an inference.  
Again, however, these were all encompassed by the same, generic code. 
 Thus, while the data analytic approach used in this study was appropriate for an 
initial investigation of comprehension processes, future research in this line of inquiry 
may benefit from changing the unit of analysis, using a more context-sensitive coding 
scheme, and, possibly, reconsidering the quantitative methodology.  For example, it 
might be prove valuable to identify patterns of codes and create meta-codes that 
encompass particular code progressions.  Encapsulating and examining the byplay 
between inference-generation and rereading, paraphrasing, or observing, for instance, 
would likely be interesting, particularly if the quality of the codes was taken into account.  
As well, the methodology may benefit from an approach beyond frequency counts that 
could numerically capture the progression of codes and meta-codes.  Probabilistic 
network analysis, which analyzes sequential data, may prove useful in this regard (for a 
review, see Pattison & Robins, 2008).   
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 Choice of compositions.  As was discussed previously, it seems likely that the 
nature of the particular poem and painting chosen for this study significantly impacted 
individuals’ comprehension processes.  This delimitation appeared to provide both 
positive and negative implications for the study. 
One positive outcome of the choice of compositions was that they appeared to, on 
average, pique the interest and engagement of the participants. This is evidenced by the 
fact that, as mentioned previously, participants spent considerable time on the painting, 
made many inferential and interpretive efforts to understand it globally and locally, 
monitored their comprehension, planned and deployed comprehension strategies to fix up 
incomplete or conflicting situation models representations, and frequently reread or 
paraphrased portions of text to clarify or verify interpretations.  The conclusion that these 
compositions were interesting to the participants is also evidenced by statements of 
compositional response which, overwhelmingly, were positive. 
Participants’ apparent engagement with the compositions selected for this study 
may be due to a good person-composition fit and the relative interestingness of the 
compositions for these students.  Despite the fact that participants were selected for this 
study based upon expected differences in their expected competence (i.e., English 
education students were presumed to be more competent with respect to the poem than 
the Art education students), both English and Art are humanities subjects.  As such, both 
groups may have been comfortable and experienced with the difficulty of the 
comprehension tasks and compositional ambiguity, and were therefore willing and able to 
work through their initial lack of understanding.  Indeed, the person-composition fit may 
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have been enhanced by the nature of the compositions, in that they both described 
creative processes, with which these two groups may feel an inherent connection.  
However, the choice of these particular compositions had potentially negative 
consequences on the study, as well.  For instance, neither the poem nor the painting 
seemed to elicit significant activation of general prior knowledge.  This was perhaps not 
surprising, given the fact that these compositions were chosen specifically because their 
interpretability did not rely heavily upon particular areas of knowledge.  However, other 
compositions are more likely to rely on prior knowledge.  Were this same study to be 
conducted with the poem “Genius Child” by Langston Hughes and the painting by 
Palmer Hayden entitled, “The Janitor Who Paints,”  both of which speak to the African 
American artistry during the Harlem Renaissance, the identified comprehension 
processes and their relatively frequency of use would likely be very different.  In this 
case, individuals might rely more upon their prior knowledge of race relations and that 
period in American history, and observably activate prior knowledge in order to 
comprehend the compositions. 
In this same vein, the poem comprehension processes identified here relied far 
less on inferences about characters, actions, context, or relations than might have 
occurred with a different poem.  “To Paint a Bird’s Portrait” consisted of a speaker giving 
directions to the reader, and did not include multiple characters or actors for whom 
actions, relations, and context needed to be comprehended or inferred.  Other poems 




Future research may remove this delimitating factor and examine poem and 
painting comprehension processes using other and multiple examples of each.  For 
instance, a future study could examine three poems with varying degrees of reliance on 
prior knowledge and character action, relations, and context.  Only when a significant 
number of studies are conducted with different examples of poetry and paintings can the 
comprehension processes related to these composition types be fully determined. 
Choice of participants.  Participants in this study were individuals assumed to be 
competent at poem and painting comprehension.  This delimitation was designed to 
maximize the comprehension processes that would be manifest in the study.  However, 
understanding how comprehension processes are deployed in an effort to understand 
poetry and paintings in other populations was not investigated.  In particular, future 
research should examine the processes used by individuals who are relatively novice at 
poem and painting comprehension (e.g., school-aged participants), in an effort to inform 
instructional practices aimed at increasing comprehension of these compositions. 
Audio recordings of online comprehension processes.  This study included 
both a prospective, offline measure and the use of online, think alouds to capture 
participants’ comprehension processes before, during, and after studying the poem and 
the painting.  However, for reasons described previously, frequency counts of 
comprehension processes occurred only in reference to the study period and its associated 
think aloud protocols, which were audio recorded.  When studying the poem and the 
painting, participants often used gestures to indicate their attention to aspects of the 
compositions or were silent for periods of time during the protocols, during which point 
their comprehension processes were not evidenced. Unfortunately, audio recordings 
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could neither capture the gestures used by participants nor provide information about 
what was happening with participants during their silent periods.  Thus, there is likely 
more to the story of poem and painting comprehension processes than was captured 
herein.   
Future research would likely benefit from gathering additional bio-physiological 
data on participants while they are engaging with the comprehension tasks.  For example, 
video recording of gestures, facial expressions, or text marking might provide insights as 
to particular areas of emphasis that were are not able to be captured by an audio 
recording.  Likewise, eye tracking data would provide researchers with a better idea of 
what aspects of the compositions were capturing individuals’ attention during silent 
periods.  The supplementation of these and other bio-physiological markers would likely 
provide a finer detail on the nature of poem and painting comprehension processes.  
Focus on process measures of comprehension.  The focus of the current study 
was, in part, to identify poem and painting comprehension processes.  However, the 
relation between the identified processes and outcome measures was not assessed.  As 
such, the relative value or impact of the identified poem and painting comprehension 
processes remains an open question.  Future research should address this question 
directly by determining individuals’ degree of composition comprehension and looking 
for patterns in the process data that would explain those findings.   
For example, the literature suggests that “deep” processes are more facilitative 
than “surface” processes in helping individual construct meaningful, coordinated, and 
lasting understandings of text (Murphy & Alexander, 2002; Phan, 2009). Murphy and 
Alexander (2002) describe deep processing as instances when individuals seek to 
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meaningfully understand text by, or instance, relating the text to prior knowledge, 
building a mental image, and personalizing or transformation the message.  Likewise, 
Phan (2009) describes deep processing as “an intention to understand the authors’ 
meaning and linking it to [readers’] prior knowledge and personal experience” (p. 159).  
In these data, participants’ inferences and interpretations about the compositions and 
from relevant knowledge would likely be deep processes.  However, the effectiveness of 
comprehension processes must be assessed against a comprehension measure, so the 
“depth” of the observed poem and painting processes were not empirically tested here. 
Similarly, efficacy statements were identified in these data, but were not 
investigated vis-à-vis comprehension outcomes.  Previous research suggests that 
individuals’ perceived self-efficacy impacts successful comprehension of text (Guthrie et 
al., 2007), as well as measures of text comprehension (Solheim, 2011).  It is likely that 
participants’ efficacy statements in relation to both poetry and painting comprehension 
are similarly related to their overall comprehension of the compositions.  However, as the 
efficacy-comprehension relation was not addressed by this study, the role of efficacy in 
poem and painting comprehension remains an empirical question for future research. 
Focus on particular influences on comprehension processes.  This study 
examined comprehension processes manifest before, during, and after studying.  
However, potential influences on these processes were not systematically investigated 
and can serve as fruitful avenues for future research.  For example, factors affecting the 
high degree of variability in the time participants spent studying the poem and painting 
were not explored in this study.  Future research could investigate the degree to which 
152 
 
situational interest, talkativeness, and preference for challenge, amongst other factors, 
might impact the amount of time individuals spend on the compositions. 
The relation between decoding and comprehending the painting, not examined in 
this study, also warrants significant future research.  Previous research has shown the 
intricate and essential relation between decoding and comprehending text (e.g., Gough & 
Tumner, 1986), however a similar relation has been underspecified with regard to 
painting, likely due to the fact that painting comprehension processes have not received 
wide attention in the literature.  Future studies should examine the relation between 
decoding paintings and comprehending them.  Painting decoding involves perceiving 
visual elements and discernible objects and agents (e.g., seeing the color red), while 
comprehension requires integrating perceptions with one another and with relevant prior 
knowledge in an effort to understand the message or messages of the painting (e.g., in 
this painting, the color red may symbolize blood or death).  This effort will be best served 
through the utilization of methodologies appropriate for capturing perceptual processes 
such as eye-tracking in combination with think aloud protocols. 
It is also important to note that this study examined comprehension processes 
within the minds of single individuals in a laboratory setting, and made an effort to turn 
the highly complex process of comprehension into a series of discrete process that could 
be calculated and compared.  So delimited, the study neither systematically investigated 
the influence of social, motivational, environmental, or contextual factors on 
comprehension, nor did it likely reflect much of the variability and complexity inherent in 
poetry and painting comprehension.  As well, the laboratory setting for the study may 
have belied what would naturally occur in settings wherein individuals encounter poetry 
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or paintings—privately reading poetry or listening to poetry read aloud, viewing 
paintings in a gallery alone or with others, or studying these types of compositions in 
dynamic classroom settings with opportunity for feedback.  Moreover, the study did not 
examine the role of culture.  There is no question that comprehension and literacy, indeed 
the entire corpus of what we consider knowable or comprehendable, is influenced by 
cultural norms and standards of practice (Gee, 1997; Street, 1995, 2003).  However, 
cultural impacts and implications were not addressed in this study a Western poem and 
Western painting with primarily Western participants.   
These influences—social, motivational, environmental, contextual, and cultural—
on individuals’ comprehension of poetry and paintings in not disputed.  As well, the fact 
that the complexity of these processes was reduced in this study is acknowledged.  
However, the goal of this study was to provide an initial examination of poetry and 
painting comprehension and identify potential areas of overlap.  As such, delimitations on 
its scope were warranted.   
Issues Pertaining to Trans-Symbolic Comprehension 
Several limitations and delimitations in the current study are also identifiable in 
relation to the conclusions that can be drawn from these data regarding the TSC 
framework.  In particular, the study is limited by potential investigator bias and delimited 
to the choice of compositions and their associated symbol systems. 
Potential investigator bias.  The conclusions that can be drawn from this study 
must be tempered by the fact that the author of the TSC framework was also the author of 
this study.  As such, the poem and painting comprehension processes identified herein 
and, in particular, assertions about their degree of overlap, may have been unintentionally 
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and unconsciously influenced.  Attempts were made to mitigate this limitation on the 
study through the use of multiple levels of inter-rater checks on these data, but, even still, 
it is plausible that an alternative model (i.e., not the TSC) may fit these data.  This 
limitation can be addressed in future research through the replication of this study by a 
disinterested third-party. 
Choice of compositions.  The choice of the poem and painting used in the study 
also served as a delimiter for conclusions that can be drawn from these data relative to 
trans-symbolic and symbol-specific comprehension processes in poetry and painting.  As 
discussed, the particular poem and painting used herein do not and cannot reflect the 
variation within compositions classified as poetry and painting.  Paintings can be highly 
technical and representational, abstracted, and non-representational.  Likewise, poems 
can be very structured and conform to rigid standards for particular poetic (e.g., sonnet) 
or free-formed.  Thus, while the two compositions selected for this study provided a 
viable platform for investigating the degree of overlap between poem and painting 
comprehension processes, additional studies with alternate types of poem and painting 
must be undertaken to better understand the related comprehension processes and, by 
extension, the nature and degree of overlap between them.   
This focus on iterative replication must also be undertaken with respect to the 
symbol-systems in which these compositions are encoded; namely, language and visual 
display.  Poem and painting were chosen for this study because it was argued that 
language and visual display represent maximal differences with regard to their symbol 
systems, while being maximally similar in the messages that can be communicated by 
them.  However, poem and painting represent only slivers, respectively, of the range of 
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composition types that are encoded linguistically or visually.  The comprehension 
processes associated with other linguistically encoded compositions—encyclopedia 
entries, technical reports, short stories—likely differ in some ways from the poem 
comprehension processes identified in this study.  Likewise, other visually-encoded 
compositions—maps, diagrams, photographs—are probably associated with some 
comprehension processes not identified in relation to paintings.  Therefore, both the range 
of comprehension processes identified in relation to language and visual display, as well 
as their nature and degree of overlap, requires significant additional research. 
Choice of symbol systems.  In this same vein, the study was delimited by its 
focus on language and visual display, rather than other symbol systems.  According to 
Moje (2008), symbol systems include language (speech or text), numbers, musical 
notation, visual arrays, icons, or mathematical symbols.  As such, understanding the 
degree to which comprehension processes are trans-symbolic or symbol-specific 
necessitates research that examines comprehension processes in other symbol systems.  
For example, what is the relation between comprehending a musical score and a 
mathematical equation, or a recorded dance and an encyclopedia entry?   
There is evidence that researchers and practitioners are interested in exploring 
trans-symbolic comprehension processes, such as the relation between mathematical 
notation and language.  For instance, there Hickman and Huckstep (2003) compared math 
to language, in that once taught the rules of grammar, a student should be able to extract 
meaning from symbolic sentences (i.e., equations) and construct his or her own 
syntactically correct sentences, follow logical arguments, and apply descriptors to new 
situations.  Likewise, Wakefield (2000) suggests a number of characteristics of 
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mathematics that overlap with characteristics of language (e.g., abstractions are used to 
communicate, translations and interpretations are required for novice learners, and 
meaning is influenced by the order of symbols). Drawing on these and other sources, 
Adams (2003) argues that teachers should approach mathematics in a similar fashion as 
they do text: teach students strategies for understanding it.   
This example, one of many identified efforts to examine the relation between 
comprehension in two symbol systems, necessitates a dedicated and robust program of 
research, for which the TSC framework may serve a valuable role.   Moreover, it is 
plausible that many of the processes identified as trans-symbolic in this investigation may 
be evidenced with respect to mathematics or other symbol systems.  However, again, 
significant additional research must be undertaken to determine the degree and nature of 
trans-symbolic processes and, by extension, the nature of those particular to a given 
symbol system. 
Implications of the Study 
In outlining the rationale for this study, several theoretical and methodological 
problems in the current literature were identified.  Specifically, it was noted that a 
theoretical framework robust to linguistic and nonlinguistic composition comprehension 
is needed, as are process-oriented examinations of comprehension processes with 
nonlinguistic compositions that investigate, rather than assume, similarities in 
comprehension processes.  Moreover, the need for concrete applications of nonlinguistic 
literacy for practitioners was identified.   
This study was designed to be a first step toward addressing these gaps in the 
literature, by using the TSC as a framework for systematically and simultaneously 
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investigating the degree of overlap between the comprehension processes manifest with 
two symbol systems using think aloud methodology.  It was argued, moreover, that the 
symbol systems of language and visual display—specifically operationalized as a poem 
and a painting—would represent the strictest test of the TSC. 
Thus, it is appropriate to draw conclusions from this study, albeit tentative given 
the aforementioned limitations and delimitations, related to education research, 
specifically with respect to the burgeoning literature on nonlinguistic literacies.  
Preliminary implications for educational practice can be drawn, as well, in light of the 
growing praxis of teaching literature, including poetry, through visual art in middle and 
high schools, and ongoing policy efforts to expand this type of instruction.  These 
implications of the study—for research, practice and policy—are discussed here. 
Research 
The introduction of this examination noted that, while there is a growing body of 
research investigating nonlinguistic compositions (Alexander & Jetton, 2003; Flood et 
al., 2008; Kress & Van Leeuwen, 1996; Leu et al., 1999; New London Group, 1996), and 
there appears to be a shared desire to explore and describe related comprehension 
processes, at present, there is no unifying framework to anchor these investigations.  A 
framework is needed that allows for focused study of comprehension within and across 
symbol systems (Azripe & Styles, 2008; Felini, 2008; Kist, 2008; Unsworth, 2008).  
Further, it was suggested that this theoretical framework accommodate efforts to identify 
comprehension processes that might be shared as well as specific to each compositional 
type (Magliano et al., 2007; Unsworth, 2008).  According to Felini (2008), the 
assumption that comprehension processes are shared between linguistic and nonlinguistic 
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compositions, while probable, should be investigated directly, not assumed.  The 
assumption is also problematic because, while there may be some overlap in 
comprehension of different compositional types, there may be some differences, as well 
(Desmond, 1997; Kress, 2008).   
The results of this study upheld the predictions of the TSC framework, as did the 
conclusions drawn by Loughlin et al. (2013), tentatively suggesting that the TSC 
framework may be viable and may serve to address this underspecified area of the 
literature.  By framing comprehension as the interplay of processes that are shared by a 
variety of symbol systems and processes that are particular to a given symbol system, the 
TSC may provide a theoretical framework robust to examinations of linguistic and 
nonlinguistic compositions and provide researchers with a framework for investigating, 
rather than assuming, relations amongst and between composition types.  However, as 
noted, significantly more research—both in relation to text and visual displays and other 
symbol systems—is needed before the long-term viability and robustness of the TSC 
framework for research can be ascertained. 
The review of the literature framing this study also noted that much of the 
research on nonlinguistic literacies has been conducted under the umbrella of multi-
representational or multimedia learning, which tends to investigate the combination of 
linguistic and non-linguistic compositions (e.g., visual/pictorial representations and 
music/sound effects; Ainsworth, 2008; Mayer, 2001, Schnotz, 2005).  However, as noted 
by many (Ainsworth, 2006; Cromley, Snyder-Hogan, & Luciw-Dubas, 2010; Kamil, 
Intrator, & Kim, 2000; Kress, 2008; Reed, 2006), the mechanisms individuals use to 
comprehend these nonlinguistic text adjuncts are underspecified in these models, 
159 
 
suggesting a need to examine comprehension processes of nonlinguistic compositions 
that stand alone.  This concern was voiced by semiotician Kress (2008), who stated, 
“There remains the large task of understanding the affordances of all modes involved in 
the meaning-making of [multi-modal] texts in at least the same detail as those of writing 
or speech" (p. 99). 
The current study directly investigated the manifest comprehension processes of a 
nonlinguistic, visual display, and found that understanding the painting alone required 
individuals to effortfully coordinate a number of comprehension processes, some of 
which had correlates in text comprehension and some that did not.  These findings 
suggest that the course of comprehension of other types of visual display (e.g., graphs, 
tables, photographs), and possibly other symbol systems often combined with text in 
multi-symbolic compositions, may be equally complex, even before the non-text adjuncts 
are coordinated with text.  Thus, the results of this study concur with previous critiques of 
the literature on multi-symbolic compositions, such as Ainsworth (2006), who noted that 
“Learning to use [multi-symbolic compositions] requires learners to understand each 
individual representation.  This is complex process in its own right” (p. 187).  It is clear 
that the field needs to better understand how individuals comprehend nonlinguistic 
compositions before we can attempt to understand how linguistic and nonlinguistic 
compositions are meaningfully integrated.  In other words, this study implies that 
additional examinations of nonlinguistic comprehension processes are necessary so that 
they ways in which they are coordinated with text can be better understood. 
Practice and Policy 
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Another significant challenge to the literature on nonlinguistic compositions 
relates to the coordination of research, practice, and policy.  As noted by several (e.g., 
Kapinus & Roller, 2008; Kim, 2003; Tierney, 1997), the research on nonlinguistic 
compositions has been largely devoid of concrete suggestions for literacy practitioners, 
especially classroom teachers.  Tierney (1997) argues, for instance, that an expanded 
definition of what constitutes a text, and therefore what texts require comprehension and 
comprehension instruction, is critical knowledge for schools and must be treated as such.  
Moreover, this relation must be made clear if policy efforts are to be informed and 
effective (Tierney, 1997).  There are potential implications from this study for education 
practitioners and policy makers, particularly those who endeavor to help students 
understanding paintings in coordination with poems.   
An increasingly popular framework through which teachers coordinate poem and 
painting instruction is “arts integration;” colloquially, teaching through the arts 
(Burnaford, 2007; Burnaford, Aprill, & Weiss, 2001; Cornett, 2007).  Many of these arts 
integration efforts are focused around the intersection of visual art and text 
comprehension, particularly the comprehension of literature, including poems.  
Moreover, the practice of arts integration is growing.  Indeed, a report recently released 
by the United States Department of Education found visual arts integration practices in 
69% of elementary and 59% of secondary schools (USDE, 2012) and the President’s 
Committee on the Arts and Humanities (2011) stated that, “Arts integration 
has…generated a lot of enthusiasm from classroom teachers, school administrators and 
policy researchers for its ability to produce results” (p. 19).  Indeed, the new Common 
Core State Standards in Literacy specifically target the integration of literature with the 
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 grade Standards in 
Literacy require students to, “analyze the representation of a subject or a key scene in two 
different artistic mediums, including what is emphasized or absent in each treatment” (p. 
2). Coleman, one of the authors of the Common Core framework, goes on to point out 
that the Standards document suggests two paintings that can be taught with text for this 
purpose.   
The results of this study may prove useful to these ongoing efforts by 
practitioners and policy makers to coordinate literature, such as poems, with paintings.  
The findings of this study suggest that understanding paintings requires the coordination 
of comprehension processes, many of which appear to overlap with poetry and, possibly, 
other literary texts.   Thus, this study hints that a fruitful avenue for supporting students in 
the comprehension of poetry may entail its coordination with paintings, which do not 
have the burden of linguistic decoding or vocabulary constraints.  However, as this study 
was not conducted with school-aged students, it more appropriately serves as a 
framework for future research in this population.   
Moreover, the study also indicates that there may exist comprehension processes 
specific to paintings.  Thus, the findings suggest that art and literature integration efforts 
not neglect painting comprehension instruction or presume that students will understand 
paintings, simply because they are visually encoded.  Indeed, this study, along with 
previous studies of painting comprehension processes, indicates that understanding 
paintings is complex, effortful, and uncertain.  Furthermore, the current investigation 
indicates that understanding paintings may require explicit instruction, particularly with 
respect to visual elements and the rules for apprehending some important meanings, such 
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as mood.  However, given that this study was not conducted with school-aged children, 
additional research is necessary. 
Conclusions 
 This investigation opened with a quote from Nelson Goodman (1976), wherein he 
asserted, 
I maintain, on the contrary, that we have to read the painting as well as the poem, 
and that the aesthetic experience is dynamic rather than static.  It involves making 
delicate discriminations and discerning subtle relationships, identifying symbol 
systems and characters within these systems and what these characters denote and 
exemplify, interpreting works and reorganizing the world in terms of works and 
works in terms of the world.  Much of our experience and many of our skills are 
brought to bear and may be transformed by the encounter. (p.241) 
The findings of this study suggest that Goodman’s (1976) insight about relation 
between reading poetry and reading paintings, an insight largely under-examined in the 
ensuing four decades, was correct.  Indeed, the observed comprehension processes 
revealed in participants’ efforts to understand a poem and a painting were rich, 
multifaceted, and dynamic.  Moreover, the study revealed a number of comprehension 
processes and subprocess that appear shared by the poem and painting, as indicated by 
Goodman.  However, this study also identified a pattern in the relation between poem and 
painting comprehension that was not predicted by Goodman: there appear to be 
comprehension processes that are not shared, as well. 
Thus, the findings of this study go beyond Goodman’s idea to provide tentative 
and emerging support for the Trans-Symbolic Comprehension framework (Loughlin & 
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Alexander, 2012; Loughlin et al., 2013).  Specifically, the identification of processes that 
seem to transcend the linguistic and visual symbol systems, as well as processes that 
emerged only in relation to poetry and painting, give credence to the newly articulated 
framework.  This has the potential to fill an identified gap in theories supporting the 
examination of nonlinguistic comprehension and the comprehension of multi-symbolic 
compositions.  However, significant future research is necessary before the TSC 
framework can be considered viable or influential on educational research and practice.  
In this effort, to paraphrase Goodman (1976), much of our experience and many of our 










Appendix A: Western Literature Subject-Matter 
 
1. Which poet wrote Fireworks, which contains the following lines? 
Such firework as we make, we two! 
Because you hate me and I hate you. 
 
A. Pablo Neruda 
B. Allen Ginsberg 
C. Sylvia Plath 
D. Amy Lowell 
2. Which play by Shakespeare includes the following lines? 
PETRUCHIO  Come on, i' God's name; once more toward our father's. 
Good Lord, how bright and goodly shines the moon! 
KATHARINA   The moon! the sun: it is not moonlight now. 
PETRUCHIO   I say it is the moon that shines so bright. 
KATHARINA   I know it is the sun that shines so bright. 
PETRUCHIO  Now, by my mother's son, and that's myself, 
It shall be moon, or star, or what I list, 
Or ere I journey to your father's house. 
 
A. Much Ado About Nothing 
B. The Merry Wives of Windsor 
C. The Merchant of Venice 
D. The Taming of the Shrew 
3. Which poem includes the following lines? 
 Beauty is truth, truth beauty—that is all 
 Ye know on earth, and all ye need to know. 
 
A. Ode on a Grecian Urn by John Keats 
B. Oh, Captain! My Captain! by Walt Whitman 
C. To My Wife—With a Copy of My Poems by Oscar Wilde 
D. I Wondered Lonely as a Cloud by William Wordsworth 
4. Which novel includes the following lines? 
It was the best of times, it was the worst of times....  
 
A. The Count of Monte Cristo by Alexandre Dumas 
B. A Tale of Two Cities by Charles Dickens 
C. An American in Paris by Margaret Vandenberg 
D. Scarlet Pimpernel by Emmuska Orkzy 
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5. Which poem by Robert Burns includes the following lines? 
O my Luve's like a red, red rose 
That's newly sprung in June; 
O my Luve's like the melodie 
That's sweetly played in tune. 
 
A. My Pretty Rose Tree 
B. Love and a Question 
C. Ae Fond Kiss 
D. A Red, Red Rose 
6. Which poet wrote The Road Not Taken, which includes the following lines? 
 Two roads diverged in a wood, and I— 
 I took the one less traveled by, 
 And that has made all the difference. 
 
A. William Yeats 
B. Robert Frost 
C. e.e. cummings 
D. Elizabeth Browning 
7. Which short story by Edgar Allen Poe includes the following lines? 
No doubt I now grew very pale,--but I talked more fluently, and with a 
heightened voice. Yet the sound increased--and what could I do? It was a low, 
dull, quick sound--much such a sound as a watch makes when enveloped in 
cotton. I gasped for breath--and yet the officers heard it not. I talked more 
quickly--more vehemently; but the noise steadily increased.  
 
A. The Cask of Amontillado 
B. The Pit and the Pendulum 
C. The Tell-Tale Heart 
D. The Fall of the House of Usher 
8. Which author wrote Jabberwocky, which includes the following lines? 
`Twas brillig, and the slithy toves 
Did gyre and gimble in the wabe: 
All mimsy were the borogoves, 
And the mome raths outgrabe. 
 
A. Lewis Carroll 
B. Shel Silverstein 
C. C. S. Lewis 
D. Rudyard Kipling 
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9. Which novel includes the following line?  
Reader, I married him. 
 
A. Jane Eyre by Charlotte Bronte 
B. Emma by Jane Austen 
C. Wuthering Heights by Emily Bronte 
D. Anne of Green Gables by Lucy Maud Montgomery 
10. Which short story includes the following lines? 
Then we noticed that in the second pillow was the indentation of a head.  One of 
us lifted something from it, and leaving forward, that faint and invisible dust 
dry and acrid in the nostrils, we saw a long strand of iron-grey hair. 
 
A. Gift of the Magi by O. Henry 
B. The Necklace by Guy de Maupassant 
C. Regret by Kate Chopin 
D. A Rose for Emily by William Faulkner 
11. Which poet wrote In Flanders Field, which includes the following lines? 
In Flanders fields the poppies blow 
   Between the crosses, row on row, 
   That mark our place; and in the sky 
   The larks, still bravely singing, fly 
Scarce heard amid the guns below. 
 
A. John McCrae 
B. Emily Dickinson 
C. Alan Seeger 
D. Robert Louis Stevenson 
12. Which poet wrote I Rise, which contains the following lines? 
Out of the huts of history's shame 
I rise 
Up from a past that's rooted in pain 
I rise 
I'm a black ocean, leaping and wide, 
Welling and swelling I bear in the tide. 
 
A. Rita Dove 
B. Maya Angelou 
C. Countee Cullen 
D. Elizabeth Alexander 
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13. Which novel includes the following lines? 
     "Come on, woman!"  
      The woman knelt among the books, touching the drenched leather and 
cardboard, reading the gilt titles with her fingers while her eyes accused Montag.  
     "You can't ever have my books," she said. 
 
A. Brave New World by Aldous Huxley 
B. 1984 by George Orwell 
C. Slaughterhouse-Five by Kurt Vonnegut 
D. Fahrenheit 451 by Ray Bradbury 
14. Which poem by T. S. Eliot contains the following lines? 
He is quiet and small, he is black 
From his ears to the tip of his tail; 
He can creep through the tiniest crack, 
He can walk on the narrowest rail. 
 
A. Mr. Mistoffeeles 
B. Gus: The Theater Cat 
C. Macavity: The Mystery Cat 
D. Cats 
15. Who wrote the play, A Raisin in the Sun, which opens the following poem by 
Langston Hughes? 
 
  What happens to a dream deferred? 
   
Does it dry up  
like a raisin in the sun?  
Or fester like a sore--  
And then run?  
Does it stink like rotten meat?  
Or crust and sugar over--  
like a syrupy sweet? 
Maybe it just sags  
like a heavy load. 
Or does it explode? 
 
A. Tennessee Williams 
B. Arthur Miller 
C. Lorraine Hansberry 





Appendix B: Western Visual Art Subject-Matter 
What did artist Grant Wood name the painting to the 
right? 
A. Conflict and the Cherry Tree 
B. American Gothic 
C. Storm’s ‘a Comin’ 
D. Parson Weem’s Fable  
 





D. Da Vinci 
 
 
Which artist created the painting, The Star, pictured at 
the right? 
A. Fernando Botero 
B. Edgar Degas 
C. Claude Monet 
D. Frederick Leighton 
 
 
What did sculptor Constantin Brancusi name the 
composition to the right? 
A. West Wind 
B. The Thinker 
C. Bird in Flight 
D. Unique Form of Continuity in Space 
 
 
Which artist painted The Third of May, 1814, pictured 
to the right? 
A. Diego Rivera 
B. Francisco de Goya 
C. Henri Rousseau 





Which artist created The Gates installation to the 
right? 
A. Yayoi Kusama 
B. Dale Chihuly 
C. Christo  
D. Jasper Johns 
  
Which artist painted The Large Turf, pictured to the 
right? 
A. Charles Sheeler 
B. Jean Vermeer 
C. Claude Monet 
D. Albrecht Durer 
 
What is the title of the Marc Chagall painting, pictured 
to the right? 
A. I, and the Village 
B. Birthday 
C. Eye to Eye 
D. Green Farmer and Goat 
 
Which architect designed the Guggenheim museum in 
Bilboa, Spain, pictured to the right? 
A. Frank Lloyd Wright 
B. Frank Gehry 
C. I. M. Pei 
D. Richard Meier 
 
Which artist painted The Scream, pictured to the right? 
A. Gustav Klimt 
B. Marcel Duchamp 
C. Edvard Munch 




Which artist created the sculpture to the right, 
Spoonbridge and Cherry? 
A. Claes Oldenberg 
B. Alexander Calder 
C. Robert Rauschenberg 
D. Henry Moore 
 
What did artist Salvador Dali title the painting to the 
right? 
A. Homage to Newton 
B. The Persistence of Memory 
C. Soft Watch at the Moment of First Explosion 
D. Hallucinogenic Toreador 
 
What artist painted the painting to the right, 
Jacqueline Rocque? 
A. Kees Van Dongen 
B. Henri Matisse 
C. Egon Schiele  
D. Pablo Picasso 
 
What sculptor created the composition to the right, 
Bronco Buster? 
A. Frederick Remington 
B. Ansel Adams 
C. Winslow Homer 
D. William Gropper 
 
What artist created the collage to the right, Munich 
Olympic Games? 
A. Palmer Hayden 
B. William H. Johnson 
C. Jacob Lawrence 











1. I find science to be uninteresting. * 1 2 3 4 5 
2. The processes underlying reading literature 
are fascinating.  1 2 3 4 5 
3. Reading literature is personally important 
to me.   1 2 3 4 5 
4. I find history to be uninteresting. * 1 2 3 4 5 
5. I rarely think about what’s involved 
creating art. * 1 2 3 4 5 
6. I enjoy reading literature.  1 2 3 4 5 
7. History is personally important to me. 1 2 3 4 5 
8. I rarely think about what’s involved in 
reading literature. * 1 2 3 4 5 
9. I rarely think about what’s involved in 
scientific inquiry.  * 1 2 3 4 5 
10. Scientific research is fascinating.  1 2 3 4 5 
11. I find the process of historical inquiry 
fascinating. 1 2 3 4 5 
12. I enjoy science.  1 2 3 4 5 
13. I find literature to be uninteresting. * 1 2 3 4 5 
14. Science is personally important to me.   1 2 3 4 5 
15. The creation of art is fascinating.  1 2 3 4 5 
16. I rarely think about what’s involved in 
historical inquiry. * 1 2 3 4 5 
17. I enjoy learning about the past. 1 2 3 4 5 
18. I find art to be uninteresting.  * 1 2 3 4 5 
19. I enjoy art.  1 2 3 4 5 




Appendix D: Poem Activities Questionnaire 











1. Visit bookstores or the library to read 
poetry. 
G a b c d e 
2. Engage in poetry criticism P a b c d e 
3. Write poetry during your free time  G a b c d e 
4. Attend poetry readings, talks, or 
lectures in your free time 
G a b c d e 
5. Read scholarly journals related to 
poetry 
P a b c d e 
6. Talk with peers about poetry P a b c d e 
7. Collect or buy poetry books G a b c d e 
8. Read the works of aspiring poets. G a b c d e 
9. Talk with friends or family about 
poetry 
G a b c d e 
10. Do volunteer work related to poetry G a b c d e 
11. Attend conferences or professional 
meetings related to poetry 
P a b c d e 
12. Teach others about poetry P a b c d e 
13. Conduct research related to poetry  P a b c d e 
14. Search online for information related 
to poetry 
G a b c d e 
15. Publish books or articles related to 
poetry 
P a b c d e 





Appendix E: Painting Activities Questionnaire 











1. Visit art museums, galleries, or 
exhibits online or in person to view 
paintings 
G a b c d e 
2. Engage in painting criticism P a b c d e 
3. Paint during your free time  G a b c d e 
4. Attend painting-related presentations, 
talks, or lectures in your free time 
G a b c d e 
5. Read scholarly journals related to 
paintings 
P a b c d e 
6. Talk with peers about paintings P a b c d e 
7. Collect or buy paintings G a b c d e 
8. Look at paintings by aspiring artists. G a b c d e 
9. Talk with friends or family about 
paintings 
G a b c d e 
10. Do volunteer work related to paintings G a b c d e 
11. Attend conferences or professional 
meetings related to paintings 
P a b c d e 
12. Teach others about paintings P a b c d e 
13. Conduct research related to paintings P a b c d e 
14. Search online for information related 
to paintings 
G a b c d e 
15. Publish books or articles related to 
paintings 
P a b c d e 








Appendix F: Poem Comprehension Outcome 
 
In the line, “a sign you can sign,” the underlined word most likely means 
a. Indicator 
b. Signature 
c. Sign language 
d. Direction 
 
What does the bird most likely symbolize? 
a. Artistic inspiration 
b. Freedom 
c. Peace 
d. A dream state 
 
What stylistic device most contributes to the sense of anticipation in lines 19-28? 
a. Repetition 
b. Lack of punctuation 
c. Rhyme scheme 
d. Alliteration 
 
In the line, “paint likewise the green leaves and fresh breeze, the sun’s scintillation,” the 
















Do you think the title of the poem "To Paint a Bird’s Portrait" is a good title for the 














































What might the author have been trying to communicate with the poem?  Use evidence 














































Appendix G: Painting Comprehension Outcome 
 






What do the birds most likely symbolize? 
a. Artists’ relations to their work 
b. Relations among family members 
c. The tension between freedom and constriction 
d. Interpretive layer between the artist and the audience 
 






What stylistic device contributes most to drawing the viewers’ eye to the center of the 
painting? 
a. Focal point 




















Do you think the title of the painting "The Creation of Birds" is a good title for the 













































What might the artist have been trying to communicate with the painting?  Use evidence 













































Appendix H: Demographic Questionnaire  
 
DIRECTIONS: Please circle or fill in the appropriate responses.   
 
Sex:          Male              Female   
 
Age: _________   
 
Race (check all categories that apply):    
 
 _____ White   
 
_____ African American/Black  
 
_____ Hispanic   
 
_____ Asian  
 
 _____ American Indian/Alaska Native   
 
_____ Native Hawaiian/Other Pacific Islander 
 
_____ Other (Please specify: ________________________________)   
 




Year in school: __________   
 
Current GPA: __________   
 





Appendix I: Poem 
To Paint a Bird’s Portrait 
by Jacques Prévert 
Paint first a cage 





something of use 
to the bird 
then put the canvas near a tree 
in a garden 
in the woods 
or in a forest 
hide behind the tree 
say nothing 
don’t move… 
Sometimes the bird comes quickly 
but it can just as well take many years 
before deciding 
Don’t be disheartened 
wait 
wait years if need be 
the pace of the bird’s arrival 
bearing no relation 
to the success of the painting 
When the bird comes 
if it comes 
keep very still 
wait for the bird to enter the cage 
and once it has 
gently shut the door with the brush 
then 
paint out the bars one by one 
taking care not to touch any of the bird’s feathers 
Next paint the tree’s portrait 
choosing the loveliest of its branches 
for the bird 
paint likewise the green leaves and fresh breeze 
the sun’s scintillation 
and the clamor of crickets in the heat of summer 
and then wait until the bird decides to sing 
If the bird does not sing 
that’s a bad sign 
A sign the painting is no good 
but if it sings that’s a good sign 
a sign you can sign 
Then you pull out very gently 
one of the bird’s feathers 
and you write down your name in a corner of the painting 
183 
 
Appendix J: Painting 
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